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Triple Expansion Engine for the New 
Hoboken Ferryboat. 


named 
of construction for 


to be ‘* Bergen,” 


the 


A new ferryboat, 
is now in the course 
Hoboken Land 
and Improvement 
Co. The boat is 


200 feet long and 
37 feet beam ; its 
depth of hold is 
17 feet, and draft 


8 feet 9 inches. 
The boat was built 


by T. &. Marvel 
&Co., Newburgh, 
N. Y., and launch- 


ed October 25, 
1888. The engine, 
of which we give 
a perspective view 
on this page, and 
sections of its 


and 
2 


cylinders 
valves on page 
was built at the 
De Lamater [ron 
Works, New 
York City, and is 
now being placed 
in the boat. 

The — propeller 
shaft 
wrought-iron, 84 


is made of 


inches diameter ; 
it will extend 
through the whole 
length of the boat, 


with a propeller 
wheel at each end. 
These propellers 


are made of cast 


steel; diameter, 8 
feet ; pitch, 9 feet 
3 inches. The 
high-pressure 


Fig. 1 
184 


cylinder, 
(page 2), is 
inches in di- 
ameter ; the inter- 
mediate-pre ssure 
(Fig. 2) 
and the 
low-pressure cvlin 
der (Fig. 8) 42 


‘vlinder 


27 inches, 


inches in diame- 
ler; the stroke is 
24 inches. The 

stance between 


the centers of the 


H. P, and I. P. 
cylinders is 67 
inches, and that 
between the I. P. 
and L. P. cylin 
ders 564 inches. 


Suitable hand-holes are provided, so as to 
id taking the cylinders apart after they 
have been bolted together. 
lhe cylinders 
cast to the condenser, and wrought- 
reaching 


are supported by cast-iron 
columns, 
iron supports 43 inches diameter, 
underside 


The cast-iron bed-plate is of a box 


m the 
l-plate. 
m, 14 feet 5%x5 feet 2 inches over all. 
The main number, 
weed comparatively low 


of the cylinders to the 


six in are 


in the bed-plate. 


bearings, 


e bearings are 8} inches diameter and 103 


hes long; they are made of cast-steel, 
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with bronze rings fitted in the ends, and six 
bronze running lengthwise in each 
bearing, so as to leave oil recesses. 

The crank-shaft is of wrought-iron. At one 
of its the turning attached, 


staves 


ends gear is 


i (i 
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TRIPLE EXPANSION ENGINES FOR 


which consists of a worm wheel keyed to the 
shaft coupling. This wheel 
worm which is worked with a ratchet lever, 
and thereby the shaft is made to revolve. In 


engages with a 


order to take the worm out of gear it is 
swung around the pivot, which is bolted to 


the end of the bed-plate, as shown in the il- 
lustration. 

The connecting rods are made of wrought- 
iron, 44 and 3% inches diameter ; length from 
center to center, 5 feet 84 inches. These rods 
have forked ends for the crossheads. The 
boxes in the forked ends are made of cast- 
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ENTERED AT Post 
steel, fitted like the main bearings, and bolted 
to the rod with 
In the single ends of the rods the boxes for 
the crank-pins, 83 inches diameter, 9 inches 
long, fitted like 


two bolts 24 inch diameter. 


are also made of. cast-steel, 
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THE NEw HOBOKEN FERRYBOAT. 
the main bearings, and bolted to the rod by 
two bolts, 3 inches diameter. 

The crossheads are made of wrought-iron, 


babbited gibs, 
which are 


and provided with cast-iron 


cast-iron guides, 
to the 


rods are 


working along 


bolted to the columns cast condenser. 
The wrought-iron piston 
diameter, The pistons are made of cast-steel ; 
the depth of surface working along the cyl 


44 inches 


inder surface is 5 inches, and contains a 


single cast-iron split ring, with tongue and 


vroove joint. 


The throttle valve is 7% inches in diameter, 
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Orrick. NEw YorK, AS SECOND CLASS MATTER. 
The throttle valve is 
This valve 
the low and 
intermediate receivers, so that into these can 
reducing valves, 


seat 7,*, inches. 
balanced by a 7,4- 


connection with 


valve 
inch piston. 
has a 14-inch 


be admitted, by the use of 


steam or 10 
pounds’ pressure. 
The connection 


can be shut off as 
soon as the engine 
The 
valve is 


is started. 
throttle 
also provided with 
a drip, by which, 
after the valve has 
the 
pressure can be 


been closed, 
taken off from be 
the 
and the valve kept 


hind piston, 


on its seat by a 
pressure of over 
three The 
valve is opened by 


tons. 


levers 
shaft 
the 
middle support of 


asystem of 
and rock 


fastened to 


cylinders, 
The for 


the low and inter 


valves 


mediate-press ure 
cylinders, Figs. 6 
and 5  respective- 
ly, are 
double 
slide 


common, 
ported 
hav- 
suitable 
lap. 
the 
high-pressure cyl- 
inder, Fig. 4, is a 
piston valve 9 


valves, 
ing a 
amount of 
The valve for 


inches in diameter, 
and working in a 


cast-iron liner, 
such as is shown 
in Fig. 7. This 


valve also has lap. 
All the valves have 
travel 

The 


stems are 23 


a common 
of 44 inches. 
valve 
inches diameter in 
the 
and 2 inches diam- 
in the 


stuffing boxes 
eter valves, 

The engines are 
reversed by an or 


dinary link mo 
tion. The links 
are made of two 
wrought-iron 


pieces 44 inches 
wide, 12 inch 
thick, and bolted 
together so as to leave a space 4% inches be- 
tween them, The radius of link is 5 feet 94 


inches, and the eccentric rod-pins are placed 
The 


link blocks have brass gibs, so as to provide 


18 inches apart from center to center. 
means for taking up lost motion. 

The 24 inches in diame- 
ter; the forked and fitted with 
brass bearings, straps, keys, ete. 

The 


inches 


eccentric rods are 


link ends are 


17 inches diameter, 34 
throw ; straps of 


eccentrics are 


face, and 2} inch 


cast-iron and babbited. 
The 


reversing engine has a cylinder 10 
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inches diameter and 18 inches stroke. It 


bolted to the condenser in a position such as 
to bring its piston rod and guides between 
the high and intermediate-pressure valve 
stems, The reversing valve is worked by a 
hand lever attached to a quadrant, which 
is fastened next to the throttle lever and 


quadrant. 

The cast-iron exhaust pipe, 15 inches 
x 10 inches, runs direct to the condenser. 

The condenser is cast in two pieces 
and bolted together. It is 13 feet 104 
inches long, 164 inches wide, and 58 
inches high inside. It contains six 
hundred and thirty-six brass tubes 
tinned, giving a cooling surface of 
1,717 square feet. The tubes are 
packed with corset cord and_ brass 
bushes screwed in tight. The inlet 
and outlet pipes are each 9 inches 
diameter. The opening to air pump 
is 24 inches by 5 inches. 

The diameter of air pump is 24 
inches, stroke 6 inches. The cast-iron 
pump barrel is lined with sheet brass 
keyed in. The foot valve is made of 
brass and provided with six 64-inch 
hard rubber valves. The air pump 
bucket and delivery valves are also 
made of brass, and each provided with 
.ix 64-inch valves. The rod is of 
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Intermediate Pressure Slide Valve 
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54 inches long and 124 inches diameter ; their contains 204 tubes 24 inches diameter, 11 feet 


outer ends are lined with lignum vite, form- 
ing a bearing 9% inches diameter, 384 inches 
long. The inner ends are lined with brass, 
forming a bearing 9% inches diameter and 18 
inches long ; this end is also provided with a 
stuffing box. 

Two cylindrical boilers are used, built for 


Babbit Metal 
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. A Fig. 4. 
—_ 38 AE 

aS ( > Allow Finish 

QS 4 





——} 





Es 














| ‘\ 
tees} High Pressure Slide Valve 





| Fig. 5._ 
f 


=p i 
| Sace 4 


ae | 














Saced 














Fig.'6. 


The heating surface in two flues = 119.5 


Heating surface in comb. ch’r, sq. ft.= 58.5 
: 204 tubes “© = 1457.5 


1685.5 





Fig. 7. 
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wrought-iron forced into a brass tube 8} 
inches outside diameter. The air pump is 
worked by two beams keyed to one shaft, and 
receive their motion from the low-pressure 
cylinder crosshead to which they are attached. 

Two thrust bearings, one on each side of 
the engine, are used. They are made up of 
eleven collars, 124 inches diameter, forged to 
84-inch shaft, and work in babbited bear 
ings, 


The stern pipes are made of cast-iron, 12 feet 
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Ratio of steam space to high-pressur 
= 540 + 3.733 = 144.7: 1. 

Ratio of heating surface to high-pr: 
cylinder = 3271 + 3.7338 = 876 : 1. 

In the perspective view the engi! 
shown on wooden blocks as erected in the 
In the boat the engine is bolted to wro 
iron keelsons. 


—— a 

Dr. Coleman Sellers, Profess: 
Practical Engineering in the St 
Institute of Technology, Hoboke 
J., will deliver six lectures at t 
titute during November. Thx 
lecture was delivered Nov. 7th. 
lectures will be delivered at 3 o’¢ 
P. M. 


——_-_—_~ge———— 


} 


An electrically-driven pleasure 
654 feet long, 10 feet beam, to « 
eighty passengers, was launche 
the Thames on October 15th. 
electrical machinery and storage 
are placed below the deck fore 
aft, leaving a clear run the w 
length of the boat for passengers 
the middle is a handsomely-fitted ¢ 
with lavatories, dining-table, 
The electrical energy is stored in 
E. P. 8. accumulators, and is 
verted into motive power by two 
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TRIPLE EXPANSION ENGINE OF THE NEW HoBOKEN FERRYBOAT.—SEE PAGE 1. 


1 working pressure of 160 pounds. They 
are 8 feet diameter, 23 feet long. The 
shells are made of steel, 1} inch thick, 60,000 
pounds 'T. S$. Longitudinal seams triple 
riveted, seams around the circumference 
double riveted; all holes drilled. Tube 
heads of steel, 8 inch thick. Two flues of 4 
inch steel strengthened with four 28-inch 


7> 


half round iron bands in each boiler ; diam- 
eter of flues, 39 inches, 9 feet 3% inches long 
and 44 inches between centers. Each boiler 


Heating surface in both boilers : 

1635.5 & 2 = 3271.0 square feet. 

Grate surface in each boiler, 42.75 sq. ft. 
i 85.50 

Ratio of heating surface to grate 


oe 


Ratio of area through tubes to grate 


Net steam space, 540 cubic feet. 
High-pressure cylinder, 184 inch « 24 inches 
3.733 cubic feet. 





tors of 73 


three-bladed propellers, by Thornycroft & 
The launch is owned by Messrs. 
Immisch & Co., by whom it was built, und: 
the direction of Mr. Sargeant, and is designe 
to attain a speed of six miles an hour.—// 


mongery., 


A Chicago man claims to be able to 
a complete chain from a bar of iron or stee] 
thus avoiding all welds, 


A, 


horse-power each, driving twi 
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Ferce in the Steam Engine, and its Re- 
lation to Smooth Running. 


FIFTH PAPER. 


By Pror. JosEPpH TORREY. 


n previous articles it has been shown how 
force was required to set the reciprocating 
ports in motion at the beginning of the stroke, 
and to stop thematthe end. It has also been 
pointed out that if the connecting rod were 
intinite in length the piston speed would be 
the same at both ends, and, consequently, the 
inertia would be the same, resulting in a uni- 
n decrease of inertia during the first half, 
aud increase during the latter half. We are 
now first to sée how the connecting rod 
oth affects the shape of the inertia line, 
and secondly, to find a method of laying out 


the ‘nertia line for any engine. 
We can answer the first of these inquiries by 
means of what we have already learned. We 


know that the piston speed will be faster at 


the back or head end. The result of this will 
be that greater speed will have to be given to 
the reciprocating parts at the head end, and 
this will require greater force ; that is, inertia 


will be greater at the head end than at the 
crank end. We also know that the greatest 
velocity of the reciprocating parts is reached 
before mid-stroke of the piston. That 
the point where the velocity stops increasing 
and begins to decrease, and where, conse- 
quently, for an instant there is no inertia, 
will be somewhat before mid-stroke. The 
effect of this on our inertia diagram will be 
that the inertia line will cross the neutral line 
before reaching its middle point #. Another 
result will be that, since the speed of the re- 
ciprocating parts builds up so much more 
rapidly at the back end, the inertia line will 
drop just as rapidly ; while at the crank end, 
where more time is given to stop the recipro- 
cating parts, the inertia (which, at this end, 
means resistance to being stopped), will also 
build up gradually. 

Putting these things together, it will be 
seen that, in order for the inertia line to pass 
through the points (’ #' and D’ (Fig. 1), it 
will have to be a curved line. The exact 
shape of the curve will depend on the 
length of the connecting rod, but there 
| always be curve, in case of any 


Is, 


wil 
steam engine whose connecting rod_ is 
measurable in length. For the backward 
stroke the diagram will be just the same, 
only what was resistance to motion in the 
tirst diagram, and, consequently, meas- 
ured above the line A B, will re- 
sistance to retardation, and, consequently, 
measured below this line. 

Now, just here is a good place to notice 
one fact of a good deal of practical and 
every-day interest, namely, that the areas 

f the two halves of an inertia diagram 
for one stroke are equal. Thus, in Fig. 
| the area of CO’ A His equal to area of D 
BE’. 

rce, and one means resistance to motion, 
and the other resistance to retardation. 
len it follows that the total amount of 


be 


These areas, moreover, represent 


rce required to start the reciprocating 
parts, and bring them to full speed, is 


tly equal to the force with which 
y resist being brought to rest in the 
ter part of the stroke. In other words, 
reciprocating parts pay back in the 


ler part of the stroke the force that 
s used up in starting and accelera- 
«them, This disposes, I hope, of the 


tion, which is a very common one, that 
ivy reciprocating parts are a source of loss 
power, and later on it will be shown how 
iny times over they ‘‘ pay their passage ” 
benefiting the general running qualities of 
engine 
Our next problem is the problem toward 
ich we have been working, namely, to lay 
| the inertia curve for any engine. This 
problem we shall have to subdivide and con- 
lerin several divisions. Inertia in a body at 
t depends on three things : first, its weight, 
| second, the velocity to be imparted to it, 
| third, the time given in which to impart 
‘velocity. It will readily be seen that the 
ount of inertia force will vary directly as 
weight (¢. e., as the weight increases the 





AMERICAN 


inertia will increase, or the reverse), directly 
as the velocity and inversely as the time (7. ¢., 
as the time allowed is longer, the amount of 
force required will be less, or the reverse). 
Hence, knowing all these things, the weight 
of a body, the velocity required to be im- 
parted to it, and the time allowed for impart- 
ing this velocity, we can calculate the amount 
of force required by the formula : 
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3. 
a velocity of 6 feet per-second ; it is required 


A body weighing 10]bs. ismoving with 


that it be brought to rest in 2 seconds. What 
will be the inertia force given out by the 
body ? This problem would be solved ex 
actly like (1), and is evidently the same thing, 
simply reversed. The following is the re 
verse of (2), and would be solved the same. 


4. 


A body weighing 10 Ibs. is moving with 


RF ie a velocity of 12 feet per second. Its velocity 
f is to be reduced in 2 seconds to 6 feet per 
in which second. What will be the inertia force given 
F = Force of inertia in force units. out 
W = Weight of body in pounds. The solution would be the same as before 
c 
c' h 
E si 
Rack i E Prout 
End Lind 
| | real LB 
Ce EP Pos CC € gd & Pape) Or 7) hk) 8) 8) Se ITO 
— 
a 
D 
™ ) 
Fig. 1 : 
ForCE IN THE STEAM ENGINE. 


7’ = Time in seconds. 

V = Velocity in feet per second. 

In order to have a standard for measuring 
this kind of force, the force unit has been 
adopted. 
which, applied to a body weighing one pound, 


It is simply that amount of foree 


for one second, would give it a velocity of one 
Joot per second. 

Let 
under this formula : 

1. What force will be needed to give a 
body weighing 10 lbs. a velocity of 6 feet per 


us consider one or two simple cases 


second in 2 seconds? Here, 7’ a 6, 
and W= 10. Then 
p= we Y WKS. 30 force units. 
i iy 2 
Any other similar case would be equally 
simple. 


The following may seem a little different : 


FRICTION 


2. A body weighing 10 Ibs. is moving with 
a velocity of 6 feet per second, In the space 
of 2 seconds its velocity is to be increased to 12 
feet per second. What force will be required ” 

The following principle clears it up, how 
ever: It takes just as much force to give a 
body an additional velocity of 6 feet per sec 
ond in a certain time as it does to start it 
from a state of rest and give it that velocity 
in the same time. Accordingly, the problem 
would be solved exactly like the first one, and 
(80 force units). 





the result would be the same 
If we wished to add another 6 feet per second 
of velocity in the same space of time as be 
fore, we would proceed just asin the two last 


cases, 
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The first two cases illustrate very well the 
kind of problems we meet at the head end of 
forward stroke, and the last two those at the 
crank end, 
nitude of inertia through the piston stroke. 


We have then to trace the mag 


Since, as we have seen, the piston speed is 
variable, the only way we can approach a 
true solution is to divide the piston stroke 
into a certain number of -parts, and proceed 
to determine the 
each of those parts. 


average inertia force for 
sy taking quite a large 
number of divisions we can make our work 
very accurate, but commonly it) will do to 
divide the stroke into ten spaces. The aver 
age foree found for each space will be meas 
ured off on a line drawn perpendicular to the 
stroke line, and through the center of that 
stroke for which the inertia 


When this has been done 


division of the 
was determined. 





POWER. 


for all ten of the divisions a line drawn 
through the outer ends of the perpendiculars 
will give the inertia curve, as shown in 


Fig. 1. 

In order to calculate the inertia force for 
any one division of the piston stroke, we 
must know three things : 
of the reciprocating parts in pounds ; 


First, the weight 
sec 
ond, the velocities of the piston in feet per 
second, at the beginning and ending of that 
division; and third, the time in seconds occu 
pied by the piston in passing over that di 
vision. 

The first problem will be to find the veloci 
ties of the piston in feet per second at eleven 


equi-distant points in the stroke. This will 





be the subject of the next paper 


I hope ho 
stitches have been dropped so far. If any 
one is keeping track of these papers, and will 
point out anything that has not been made 
clear, | will be very grateful for the sugges 
My 


object in writing is not to teach experts, but 


tion, and will do my best to protit by it. 


to lay good foundations for study for some 
who may wish to know more of the way force 
acts'in the steam engine. If one engineer 
finds his ideas any clearer, after reading these 


papers, I shall be satistied 
AB 
Friction Hoisting Power. 


In the marble and stone mills of the coun 
many 
hoisting, 


try are places where a machine for 


light) loads, and which 
can be driven by a belt’ from any convenient 


or hauling 
shaft, has become a necessity. 


The machine illustrated herewith is built 


especially for this purpose. It is compact 
and strong, and very easy of operation. 
There are two levers which are counter 


weighted ; one lever moves the large friction 
wheel up and against the small friction, which 
of prepared 
paper, having excellent wearing qualities. 


is made a specially friction 
The large friction wheel is keyed toa shaft, 
one end of which runs in an eccentric box, to 
Which is fastened one of the levers ; on the 
other end of this shaft is the pinion, which 
gears into the large gear shown at the left in 
cut, 
The 


centric, in which is a stud, 


other lever is fastened to another ec 
This stud carries 
two arms, and these arms carry asmall shaft, 
When 
lever is up the small friction simply rests on 


on which is another friction. this 
the large friction wheel, but when the handle 
of the lever is depressed the small friction is 
brought into contact with the revolving fric 
tion at the top of the machine, and this re 
verses the motion, thus uncoiling the rope. 
The other lever, the one bent to a right 
angle, when pulled toward the operator raises 
the large pulley to the friction at the top. 
When it back 
against the stop, when used for hauling ; but 


when used as a hoist it throws the pulley 


released, the weight throws 


against a brake-block, placed on the bot 
tom of the inside of the frame (not shown 


in cut), 
The machine illustrated weighs 2,800 
Ibs., and will raise four to five tons on a 


single line, and, by using a three-parted 
sheave-block, will lift eight to ten tons, 
These machines are manufactured by 
the Lincoln Tron Works, Rutland, Vt. 
+ aR 
The of Air in the 


Use Compressed 


An important experiment for applying 
compressed air direct to a cupola furnace, 
for the melting of iron for casting pur 
poses, was successfully carried out recent 
Air 


The experiment, which 


ly by the Birmingham Compressed 
Power Company. 


induced the attendance in Birmingham 
of nearly foriy members of the South 
Staffordshire Institute of Engineers, took 
place at the iron foundry of Messrs. J. 
Cartwright and Sons, in New Bond street, 
and was superintended by Mr. Locock, 


resident engineer of the company. Messrs 
state that, of 


five tons of iron, they saved one and a 


Cartwright in the melting 
half hours in time, and they estimate that 


an economy of 40 to 50 per cent. will be 

effected in the cost of the process of melt 
ing. By the application of the air direct to 
the 


the engineer, 


furnace, the engine, and consequently 
are dispensed with, and the ap 
the 


charge of the cupola, the danger of accident 


paratus can be regulated by men in 


from the use of steam boiler or of the ma 


chinery being avoided.—/ronmongery. 


ee 


In an invention relating to wheels for trae 
tion engines, made by Boulton, Ashton-upon 
Tyne, England, wooden blo¢ks are inserted 
in the face of the wheel, these blocks resting 
upon a cushioning material, This, it is said, 
effectually avoids the jar and shock incident 


to the running of such engines, 
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Modern Locomotive Construction. 


By J.G. A. MEYER. 


SEVENTY-EIGHTH PAPER. 


Side rod Bolts. 
strength of the bolts which fasten the straps 


In the consideration of the 


to the main rods, we have seen that the prin 
cipal force to which these bolts are subjected 
is a shearing force. In determining the num- 


ber and diameter of these bolts we made 


their cross-sectional area proportional to this 
allowances for the other 


force, with certain 


forces to which they are subjected. It was 
that 


two bolts through each strap are sufficient for 


further seen for the light main rods 
the work they have to do; but that for the 
heavy class of main rods three bolts through 
each strap must be used, so as to obtain 
the required cross-sectional area, and at the 
same time avoid the use of bolts of excessive 
large diameters ; or, we may say, bolts whose 
diameters are out of proportion toother parts 
of the rod. 

But now, in the consideration of the 
strength of bolts required to hold the straps 
to side rods, it may be stated, at once, that 
more than two bolts through each side-rod 
strap are not required, because two bolts will 
always give us a sufficient cross-sectional 
aret without using 
bolts of excessive large 
diameters. Eveninthe 
heaviest locomotives, 
which up to the present poe 
time have been built, it 
has been found that 
two bolts through the 


side-rod straps are suf y 
ficient to resist all the ~ 5K 

forces to which they LA: 

are subjected, and yet ‘ 


the diameters of these ria 

bolts did not appear to “e XK 
be too ° 
other words, the bolts 





did not require so much 


large, or, in ss 


AMERICAN 


that the whole steam pressure on the piston 
is utilized in giving motion to the wheels. 
Under this assumption, the force acting in 
the direction of the length of the side rod 
will be equal to one-half the total maximum 
steam pressure on the piston, and will repre- 
sent an assumed shearing force, to which the 
bolts are subjected. 

Now, having established, for the purpose 
of our calculations, ashearing force, we next 
determine an area proportional to this force, 
and this may be done in a manner similar to 
that adopted for finding cross-sectional area 
of the main-rod strap bolts, namely, divide 
rod, which, in 
this case, is assumed to be equal to one-half 


the pressure on the side 
of the total maximum steam pressure on the 
piston, by 8,000 ; the quotient will give us an 
area proportional to our assumed shearing 
force ; but since this assumed shearing force 
is greater than the actual shearing force, we 
have also made, to extent, an allow- 
ance for the force due to the centripetal ac- 
celeration. For the sake of brevity, hereafter 
we shall refer to this area asa simple shearing 


great 


area, and the force to which itis proportioned, 
the shearing force. Having found the re- 
quired shearing area, the cross-sectional area of 
one bolt is readily found. Since in all side-rod 
straps two bolts are used, and since the shear- 
ing force tends to cut each bolt in two places, 














metal to be drilled out 


crease the thickness of 


of the straps as to in- poe 


the wings of the straps 
to an unreasonable ex 
tent. Of course, for 
practical reasons which 





Vig. 451. 
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ing area ; dividing the latter by 4, we obtain 
the cross-sectional area of one bolt, whose 
corresponding diameter must again be in- 
creased by a certain amount, as will be given 
in the following rules : 

Rule 60. To find the diameter of a side- 
rod-sirap bolt for an eight-wheeled passenger 
engine. Divide the total maximum steam 
pressure on the piston by 64,000 ; the quotient 
will be the cross-sectional area of one bolt re- 
quired to resist the shearing force. 

To the corresponding diameter of this are: 
add 4 of aninch ; the sum will be the required 
diameter of the bolt. 

Example 93. The diameter of a cylinder 
in an eight-wheeled passenger engine (such as 
is shown in Fig. 1) is 18 inches; maximum 
steam pressure per square inch of piston, 120 


pounds; find the diameter of the side-rod | 


bolts. 

The total maximum steam pressure on the 
piston is equal to its area multiplied by 120. 
The area of an 18-inch piston is equal to 254. 
47 square inches; and 254.47 x 120 = 30,- 
536.4 pounds. 

30,536.4 
64,000 
The nearest diameter of a bolt corresponding 


— 0.477 of a square inch. 


to a cross-sectional area of 0.477 square inch 
25 


is equal to 38 inch ; neglecting the 35 of an 
inch and adding 4 of an inch to the diameter 
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| the bolts through the side-rod strap ar; 
the central or main crank-pin. 

Rule 62. To find the diameters for the « 
rod strap bolts in a consolidation en: 
Divide the total maximum steam pressu: 
the piston by 128,000; the quotient wil 
the cross-sectional area in square inch 
one bolt necessary to resist the shearing f, 
To the corresponding diameter, which 
shall designate by the letter B, add 3 6 
inch ; the sum will be the required dian 
for the bolts through the straps around 
front and rear crank pins. Again, to 
diameter Badd 4inch; the sum will bx 
diameter of the bolts through the st 
around the second and third crank-pins. 

Krample 95. Find the diameters fo: 
side-rod bolts in a consolidation engine | 
ing cylinders 20 inches in diameter; m 
mum steam pressure per square inch of pis 
120 pounds. 

The area of a 20-inch piston is equ 
314.16 square inches; the total maxin 
steam pressure on the piston will be equa 
314.16 & 120 = 37,699.2 pounds. 


37 ,699.2 : : 
Zt — ().294 of a square inch. 


128,000 

The nearest diameter corresponding t 
area of 0.294 square inch is equal to 2 in 
Therefore ¢ + 8 = 1 inch, which is the 
ameter for the 


bolts through the sti 
around the front 4 
rear crank-pins. A 
§ + 4= 14 inch, wh 
is the diameter for 
bolts through the stra 
around the second a 
third crank-pins. 
The bolts through | 
side-rod and al 
through the 
straps should be placed 


main-rod 


as close to the keys 

possible, leaving onl) 
sufficient room to tigh 
en the nuts. The dis- 
tance d, Fig. 449, 01 
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are obvious, less than f 
two bolts through each on f 
end of the side rod 7 | 

cannot be used. There- bE, { ' 
fore we may say that 

the number of bolts = 1% 


through each side-rod 
strap (namely, two), for 
any locomotive, is es- 
tablished. In order to 
find the diameter of bolts for side-rod straps, 
we should know the magnitudes of 
the forces to which they are subjected ; 


exact 


these 
fact, 
relation to 


but to determine the magnitude of 


forces accurately is impossible; in 


the same remarks made _ in 
forces to which the side-rod straps are sub 
jected, are also applicable to the forces which 
tend to break the bolts through the straps. 
We must therefore again allow experience to 
guide us in forming the following rules : 

For all practical purposes we may proceed 
in our calculations for finding the diameters 
of the side-rod strap bolts, as if these bolts 
were only subjected to a simple shearing 
force, and to forces due to uneven tracks, 
loose boxes, curves, etc. 

Therefore, in the following calculations we 
shall simply tind, first, the diameter of the 
bolts required to resist a shearing force, and 
then add to this diameter a certain amount to 
allow for the forces due the unevenness of 
tracks, loose boxes, ete., Which sum will also 
be suflicient for the stress due to the centripetal 
acceleration 

Let us first consider the diameters of bolts 
required for side-rod straps in eight-wheeled 
passenger engines. We have already seen 
that, in this class of engines, there are two 
driving wheels on each side, and that the mo- 
tion to the rear driving wheel is transmitted 
through the side rod, which conmects the two. 
Now let us assume, as we have done before, 


it follows that the shearing area must be 
equal to four times the cross-sectional area of 
one bolt ; hence we divide the former area by 
4; the quotient will be the cross-sectional are¢ 
in inches bolt ; the diameter corre- 
sponding to the last area will be the diameter 


of one 


of the bolt required to resist the shearing 
In order to allow for the forces due 
to uneven tracks, etc., we must add 4 of an 
inch to the diameter thus found; the sum will 
be the required diameter of the side-rod bolts 
This 
rule can be stated in a simpler manner, as we 
shall presently show. 


force. 


in eight-wheeled passenger engines. 


In mogul and ten-wheeled engines we have 
three driving wheels connected on each side 
of the engines ; we therefore divide one-third 
of the maximum steam pressure on the pis- 
ton by 8,000 ; the quotient will be the shear- 
ing area in square inches ; dividing this ares 
by 4, we again obtain the cross-sectional area 
bolt, the diameter of which must 
also be increased by some given amount, to 


of one 


resist the additional forces which into 
play. This additional amount will be given 
in the rules which are to follow. 

The diameters of the bolts through side- 


come 


rod straps in consolidation engines are found 
in a manner similar to the foregoing. In 
these engines we have four wheels, connected 
on each side, consequently we divide one- 
fourth of the maximum steam pressure on 
the piston by 8,000, so as to obtain the shear- 





Fig. 451, 
distance 


that is, thi 
from end ot 
the wing of the strap 
the first bolt, is gener 
ly made equal to abo 
and a half times 
the diameter of the bol! 
The distance from ce: 
ter to center of bol 
varies from 2. to 
inches, depending 
the diameters of bolt- 


one 





found, we have 3 + 4 = { inch, which is 
the required diameter of the side-rod strap 
bolts for eight-wheeled passenger engines. 

Rule 61. To find the diameters for the side- 
rod strap bolts in a mogul engine. Divide 
the total maximum steam pressure on the 
piston by 96,000; the quotient will be the 
cross-sectional area in square inches of one 
bolt necessary to resist the shearing force. 
To the corresponding diameter, which we 
designate by the letter A, add + of an inch ; 
the sum will be the required diameter of the 
bolts through the straps around the front and 
rear crank-pin. Again, to the diameter A 
add 8 of an inch, the sum will be the required 
diameter for the bolts through the straps 
around the central or main crank-pin. 

Erample 94, Find the diameters for the side- 
rod bolts ina mogul engine, having cylin- 
ders 19 inches in diameter ; maximum steam 
pressure per square inch of piston, 120 pounds. 
The area of a 19-inch piston is equal to 
283.53 inches; the total maxi- 
mum pressure on the piston will be equal to 
283.53 « 120 34,023.6 pounds. 

34,023.6 
96,000 
The nearest diameter corresponding to an 


square 


- 0.354 of a square inch, 


area of 0.354 square inch is equal to 4} inch. 
Therefore 44 + += 48 inch, which is the 
diameter for the bolts through side-rod straps 
around the front and rear crank-pin. And 
1, + #8 = 1), inch, which is the diameter of 





for engines with cylii 
ders 16 inches in dian 
ter and upwards, th 
distance is general] 

equal to 3 inches, and 

for engines havin: 
cylinders 10 or 11 inches, it is 2 inches, and 
than that. Goo 
practice seems to indicate that these bolt 
should be as close to each other as a sufticier 


in some cases even less 


clearance for the screw wrench will allow. 

The side-rod bolts are generally tapered 
the taper varying from ,\ to 4 of aninch i: 
12 inches. The diameters of the bolts foun 
in the foregoing calculations are the sma! 
diameter. 

Keys. The cross-sectional area of the key 
We believe the b 
ter practice will be to round off the side 
as shown in Figs. 449, 450, because it ha 
been found that, when keys of rectangula 
cross-section are used, the strap is liable 1 
crack, as indicated at p, in Fig. 450, whicl 
shows that sharp corners at these points im 
pair the strength of the strap. 

The thickness of the key is generally mad: 
from 4 to }¢ of an inch than thi 
diameters of the bolts. The width a at th 
small end of the key (Figs. 449, 451) varic 
from one to one and a half times the diam: 
ter of the bolts ; the latter is preferable fo 
main 


is usually rectangular. 


less 


rods, the former for side rods. Th 
length / of the key is usually made equal t 
one and a half times the total 
strap. 


width of the 


The taper of these keys varies from & t 
1} inch in 12 inches; the former is the mos 
common, 

Although sometimes the keys are made of 
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wrought-iron, the best practice is to make 


m of steel. 


‘igs. 451, 452 represent a main rod whose 
it end is designed to connect to a cross- 
d working between two slides, similar to 
The key 
he front end is inserted horizontally, be- 
ise there is not sufficient room between the 
jecting ends of the crosshead to place 
The key is necessarily 
le short, so as to clear other parts of 
It bears against a cast-iron 
«ck, which, when the key is drawn in, 
ces the brasses B, B, against each other. 

bolt D simply prevents the cast-iron 


one shown in Figs. 241, 243. 


key vertically. 


machinery. 


ck from slipping out of position. 


— ta — 


AMERICAN 


sleeve. They are made entirely of steel, with 
| the exception of the parts J, A and L, com- 
posing the adjustable bearing, which are of 
composition, selected for its wearing qualities. 
It is thus seen that all that is necessary to 
disconnect the rod is to depress the hand 
lever, and in making the connection it is only 
necessary to raise it to a vertical position, 
when the keys will snap into place as soon as 
they come fair with the slots in the rod ; and 
in neither operation is it necessary to use both 
hands, even in the case of the largest en- 








Pisconnecting Device for Eccentric Rods. 


Most engineers having experience with en- 
nes provided with disconnecting devices for 
the eccentric rod, have at times had more or 
less trouble with them, either from the fact 
of their wearing loose so as to produce lost 
motion and noise ; or difficulty of connecting 
| disconnecting, especially in the case of 


large engines ; it usually being necessary to 
use both hands, one to work the locking 


device and the other to lift the rod. 


Then 


there is usually a liability of a failure to con- 


nect just at the time desired. 

The accompanying illustrations 
show a device, the makers of 
which have studied to provide a 
complete and practical remedy 
for these difficulties, and to pro- 
vide a mechanism in which the 
necessity for lifting or otherwise 
handling the rod is obviated ; in 
which all the manipulations may 
cusily be effected with one hand 
and at one motion, without the 
liability of ** flying out,” or fail- 
ure to connect. 

Fig. 7 is a perspective view of 
the device as it appears running ; 
the other figures being reduced 
copies of working drawings sent 
us by the makers, 

Similar letters refer to the same 
parts throughout. JD is a part of 
the wrist plate or rocker arm to 
which the device is attached, and 

{ is the eecentric rod, which, 
when the valves are being worked 
by hand, slides back and forth 
through the rectangular block B, 
in which it is a working fit. On 
opposite sides of the rod are slots 
shown at a, Figs. 1 and 5. On 
opposite sides of the block B are 
openings which pass from top to 
bottom and cut into the hole in 
which the fits. In 
openings are placed the two keys 
(’ (, which are pivoted at the top 

ff the extension F’ at ¢ ¢. Be- 
tween these keys is the cam #, 
whichis turned by the hand lever 

/. When turned into the position 
shown in Fig. 8, the cam allows 


rod these 


the keys to approach each other and engage 
This they do by the action 


with the slots @. 
if the springs G. 


When the cam is turned into the position 
shown in Fig. 4, it separates the keys, forcing 
them out of the slots and allowing the rod to 
work through the block without imparting 
The rod is made in two 


motion to the valve. 





































DISCONNECTING DEVICE FOR ECCENTRIC Rops. 





gines; while all lost motion resulting from 
wear can be taken up, and the rod cannot be- 


come displaced, since it never leaves its posi 


delphia, Pa. 


parts, as shown in Fig. 1, the parts being 


screwed together in such a way as to admit of 


the use of two hardened steel washers a, a 


Figs. 1 and 5) against which the keys, which 


ire also of hardened steel, bear. 


shown in section by Fig. 


taper shank which is part of the block B, and 
works in the sleeve J, which is bored to fit it, 
passes through the plate and is threaded ex- 
By loosening the nut 


ternally on each side. 


L, this sleeve can be drawn through as far 
as may be necessary to take up all lost mo- 
tightening L, it is 


tion; when, by 
cure, 


This adjustment, it will be noticed, does not 
change the distance of the hole in the block 


from the face of the plate. 


The form 
f bearing in the wrist plate or rocker arm is 


3, where 4 is the 


made se- 


The nuts m m 


serve to take up end play of the stem in the 


long. 





tion in the block. 
They are made either right or left-handed, | 
according to the 


for, by the T.. C. 


where 
quired than when the cut-off is later. 


very great. 


MACHINIST 


After some four years, it became necessary 


moved by covering the pipe. 


to replace this pipe with a new one, and 
while the new pipe remained uncovered there 


ing the cylinder, which difficulty was re- 


was the same difficulty of properly lubricat 


Of course the condensation was very great 


steam is cut 


in the uncovered steam pipe, and showed 
that the presence of water in the steam re 
quired more oil for lubrication. 
Prof. Denton also mentions the fact that, 
off short, more oil is re 
If we 
could entirely prevent cylinder condensation, 
the problem of cylinder lubrication would be 
much simplified, and if there were no re-evap 
oration no more oil would be required with a 


straightened 
himself back in the tender. 


a 
rhe 





) 
out, and the engineer found 
—_-g>e___- 

Russian Cruiser * Admiral Korn- 


iloff.” 


The new Russian cruiser ‘‘ Admiral Korn 
iloff,” which has been built at St. Nazaire by 
the Société des 
Loire, has just completed her trials off Cher- 
bourg. 


Ateliers et Chantiers de la 


‘Admiral Korniloff” is, 


says 


the London 77mes, a cruiser built partly of 


steel, partly of timber, with twin screws, and 


has a displacement of 5,000 tons. 


Her prin 


cipal dimensions are 350 feet in length by 48 
feet broad, and 


her draft of water does not 


It is true that engines were so run, but it is 


On the old style of locomotives they used 


homely incident. 


to get oil in the cylinder. 





short cut-off than with a long one. 

Some one has claimed that oil is not needed 
in acylinder, and as proof of such statement 
mentions the fact that many engines have 
been run for years where it was not possible 


equally true that the friction in the same was 
This might be illustrated by a 





exceed 23 feet, so that she can 
any port, 


enter almost 


Hler armament consists of four 


teen 6-inch guns, of a very new pattern, and 
all well protected from the enemy’s fire, ten 
revolver guns, six guns with rapid fire, two 
guns for using in the ship’s boats, and six tor 
pedo tubes. 


The motive power consists of 


two horizontal engines, with triple expansion, 
ach driving one of the screws, while there 
are eight boilers, and four ventilators, which 


will keep the temperature of the engine rooms 


a plain slide valve for throttle valve, and to 
make these throttle valves work easier, an oil 
cup was placed in the dome just over the 











steam pipe, witha small pipe leading down to 
it. It was the duty of the fireman before 


| any pressure 
i}down this cup and pipe, which oiled the 
Should this small oil pipe be 


throttle valve. 


Was 


raised to 


pour 


some oil 


engine they are to be used | come knocked one side, the oil would go into 
the boiler instead of the steam pipe. 


Dill 


Machine Co., 





ally reduced. 


ing a lubricant. 


ie = 


Valves. 


Some years ago a 50x60 | 





Phila- 


The Effect of Oil on Steam Engine 


In the discussion which followed the read 
ing of Prof. R. H. Thurston’s papers or In- 
ternal Friction, Engine Speed, Work, etc., 
at the Scranton meeting of Mechanical En- 
gineers, W. E. Crane said: 

Prof. Denton speaks of water in steam be- 


Corliss engine was erected, and supplied with 
steam through a 10-inch pipe over 200 feet 
The engine was started up and run 
for nearly a month with uncovered pipe. 
During this time it required a large amount | 
of cylinder oil. The pipe was finally covered, 
and the amount of oil required was materi 


A locomotive was sent to do duty on a 


branch road, 


and 


the engineer, fearing that 


ithis oil pipe might have become displaced, 
would not allow the fireman to put any oil 


in, for fear of 


its 


cause foaming. 
The fireman, having all the switching todo, 


Was anxious 


that 


voing 


the throttle 


into 


the boiler and 


should work 


easier, and one morning he disobeyed orders 


and poured some oil into the cup. 


When he 


started the machine out of the house he saw 


that 


the throttle was all right, but thought 


he would let the engineer tind it out himself, 
The train was made up and the signal given. 


The engineer, according to his usual custom, 


braced his feet and took hold of the 
with both hands, and pulled with all 


strength. 


The 


nearly all eliminated by the oil, the handle 


resistance 


by 


friction 


handle 
his 


having been 


to within 86 degrees. The ‘* Admiral Korn 
iloff” will carry enough coal to enable 
her to steam 15,000) knots at a moderate 
speed, so that she would be able to go 


from the Baltic to China without 
putting in to coal at any port. 
The vital parts of this cruiser are 
protected by an iron-clad deck, 


while the sides are also” well 
covered, and the coal bunkers 
will act as a protection for the 


engines and machinery. The 
commander’s post, in the event of 
a combat, is a large iron-clad 
which are 


centrated all the cruiser’s means 


block-house, in con 


of action, such as the wheels of 
the helm, the apparatus for trans 
mitting orders tothe engine rooms 
and powder magazines, and also 
the apparatus for the converging 
of artillery-fire and the discharge 
short, this 
block-house contains all that the 


of the torpedoes. In 


commander of the cruiser, aided 
by a few of his officers, would 
require for the management of 
his ship if engaged in combat. 


The accommodation for both 
officers and men is very spacious 
and comfortabie, and the crew 
numbers over 400. The trials 
took place with the cruiser carry- 
ing a full cargo, and with her 


bunkers full of coal, the artillery 
being represented by an equal 
The first trial, 
six hours, re- 
sulted in the mean speed of 174 


weight of ballast. 
Which lasted over 


knots, while a second trial, at 
high pressure, gave 184 knots. 
The ‘‘ Admiral Korniloff” has 


been two years in building, and 
her commander and_ officers are 
said to be much pleased with her. 
- : ie 

A company has been formed in France, 
headed by a well-known Alsatian manufactur 
er, for the purpose of diverting the Guiers river 
to St. Christophe, where a fall of 200 meters 
would be thus obtained, representing a force 
of 4,000 horse-power, which would be utilized 
in developing electricity for the production 
of aluminum by a new process from the clay 
found in the district. It is asserted that by 
means of the process in question, aluminum, 
which is at present so costly, can be pro 
duced at a price that will very little exceed 
that of the cheapest metals. 

ae 

Consequent upon the more extensive use of 
hydraulic power in connection with the load 
ing and unloading of the fleet of steamers at 
Holyhead, a large number of men who are 
employed upon the wharves of the London 
and Northwestern Railway have received 
notice that their services are to be dispensed 
with. It is understood that great reductions 
are contemplated in the crews of the steamers 
employed in the Irish serviee, most of which 
are now screw steamers.—Z7Zhe Mechanical 
World, 







































































































































Notes on the Expansion of Steam. 
By Rienarp H. BuEL. 
PHIRTEENTH 


PAPER 


This paper, through an oversight, was incomplete 


as published last week: hence its re} ublication as 


completed. 


The effect of attaching a 


non-condensing engine is to decrease the back 


pressure, 


is reduced to 1% pounds per square inch, and 


that the friction pressure and pressure re 
quired to operate the air pump of the con 
denser amount to 2% pounds per square 
of effective piston area, the total back press 
ure will be 44 pounds per square inch, instead 
of 174, 
engines, already considered. 


as in the case of the non-condensing 
But 
temperature to which the internal surfaces of 
the cylinder are subjected at each stroke is 
lowered by the use of a condenser, the hourly 
condensation on these internal surfaces is usu 
ally increased ; and in the present discussion 
it is assumed that each square foot of internal 
surface condenses 25 pounds of steam hourly, 
instead of 15, as before. 

3y making these two changes in the as- 
sumptions, the general formulas published in 
the AMERICAN Macuuntist for June 30, 1888, 
become available for condensing engines. 
The results calculated from the formulas are 
given in Table (, each line containing a ref 
erence number to the formula used. 

It will be seen, by comparing the figures 
in line 57 with the figures in the same line for 
non-condensing engines, that the economy at 
points of short cut-off is greatly increased, 
principally on account of the reduction in 
back pressure, the modifying effect of which 
was discussed inthe first article of this series. 
Of course, this reduction in back pressure in 
creases the effective horse-power to a consid- 
erable extent, over the corresponding cases for 
non-condensing engines, the increase being 
especially marked at the,shortest cut-offs. It 
may be a question in the minds of some read 
ers, Whether as much economy would be 
shown over the non-condensing engines if the 
same effective horse-power were developed in 
each instance. This can readily be deter 
mined by calculating the results under the last 
Table /7 contains the caleula 
tion, in an abbreviated form, from the for 


supposition. 


mulas of the general table, with references 
in each instance to those formulas ; all neces- 
sary data for the solution being supplied, but 
some of the intermediate steps being omitted, 
By the aid of the formulas published June 
30, 1888, the reader can follow the calculations 
in Table //, and can easily supply the inter 
mediate steps of the problem. 

It will be seen that the economical results, 
line 57, Tables G and /7/, do not differ greatly, 
for similar points of cut-off ; and it may be 
interesting to check the theories and assump 
tions introduced into the calculations by an 
Table 
/ is compiled from the record of experiments 


examination of some practical results, 


made with an automatic cut-off engine, 
measuring the effective horse-power on a 
friction brake; and a comparison of the 


figures in the last column of this table with | 
57, Tables G 
and //, indicates that the assumptions agree 
fairly with good practice. 


corresponding figures in line 


- lee = 
Space for American Exhibitors at Paris, 
We are in receipt of acommunication from 
the United States the 
Exposition of 1889, calling attention to the | 


Commission to Paris 
short time yet remaining for those intend 
The 
allotment of space takes place on Novy, 15th, 


ing to exhibit there, to secure space, 


and shipments by steamer begin in January. 
The amount of space allotted to the United 
States is being filled up by applicants from 


all parts of the country. The Commissioners 


condenser to a} 


Assuming that the back pressure 


inch 


since the 


AMEHRICAN 


eted Cylinders. (The Numbers in the Third Co 
MACHINIST, Juné 30, 1888.) 
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ITEM. 


Symbol. 
Formula. 


G.— Theoretical Resuits of Using Steam poe Condensing Engimes, 
um 
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Dry Saturated 


n refer to the Formulas published in the AMERICA 


POINT OF CUT-OFF. 








) a 


Steam, Unjack- | of 10 miles per hour, the motor makes 1,4 


‘| revolutions per minute, and develops thr 


quarter horse-power. Including accum 
lators, the total weight of the carriage is 

ewt. The electric apparatus is placed | 
neath the body of the carriage, and is so co) 


yactly arranged as scarcely to attract att: 
Wig | wl mud 14 1 19 | er eee Se BE tgs ate sella 
str’ke “4 : | ; 'tion. The steering gear is quite distinct fr 
al the electric motor, and is at once simple a 
| | | | , aT iv’ > ‘I > 7 ¢ ep ; 4 2 i i? 
Mean press-) Corrected for back! » 90.5! 884 78.3 65.9! 57.7 45.4 | 37.7. 29.8 | effective, somewhat resembling the guidi 
ure, pounds | pressure rae apparatus of a bicycle, though, of course, 
<_<" | pint tac ache N 23 W.2 88.0 77.5 64.7 | 56.3 43.8 | 361 28.0 | keeping with the weight and character of | 
Ratio of compression. pene l 20 1 1.315 1.985 2.813 3 655 5.228 6 833 9.464 |dog-cart. For this purpose, in place of | 
Hyperbolic logarithm of ratio of com- hyp log yy — |.¥761 6601 1.0343 1 2061 1.654 | 1.9218 2.2475 | Shafts, the fore-carriage is modified to ca1 
ont sain ioe “pounds per | | a toothed rack. Upon this works a pini: 
“ine sushio SS 2, s 2 . . 7 oul ai on k | an oR 4 g 
Saete WO. scccioeciseses| = % 15) 5.9) 8.7 126) 16.4 | 23.5 | 30.7 42.6 land a shaft passing upwards through 
| Mean absolute cushion pressure,| 299 | ——! 51/61 7.2] 8.0. 921] 101 113 |foot-board terminates in a steering han 
| bounds per square inch..... . . under the control of whoever takes the pI: 
Mean pressure, corrected for back ‘Se ‘ ie a 
| pressure, clearance apd cushion, t 29 90.2 | 88.0 | 77.4 | 64.5 | 56.0 | 48.2 | 353 26.6 | of the driver on the front seat of the vehi: 
| pounds per square inch eeeees An ordinary foot-brake, also worked by t 
I 7 iv . e e® . 
r Pees oar een png oh MICE) 6 a0 | 857 83.6 73.5 61.3] 53.2 410 | 33.5 | 25.3 | driver, brings the dog-cart toa stand. Bo: 
oundsS per square rs | . ° : Pr ae, HSH ae 
.| Probable effective horse-power...... | (E) 39 177 178.9 |180.2 188 202.3 228.6 |257.3 321.9 | the stopping and guiding mechanism w: 
| Calculated by piston) 47 || «5883 1034 3611 | 3506 | 3619 | 4031 4480 | Promptly and effectively. 
displacement... ... 
Pounds Condensed for the} ‘ Ko aos 9 ony | 9 an roy | re my oo 
of steam work of expansion (C) ta 124 wi “4 370 7 | — v4 
used f Condensed on internal a ss , ha Pa ve on ‘ ona MwWnNDDa TH > \ ‘ Tt 
hourly. condensing surfaces | (d) [25 (a) 3 193 | 560 10 | 863 258 | 1718 | 2833 LETTERS FROM PRACTICAL MEN, 
Total. acoeees | CN) 56 6356 | 6199 | 4801 | 4615 | 4739 | 5354 | 6324 | 8017 
Per effective horse-p’r' (W) ! 57 5.9 | 84.7 | 26.6 | 24.5 | 23.4 § 23.4 24.8 


Cylinders, 150 Effective Horse-Power, 100 


1.—Experiments Made with a Condensing Engine, 


|is to be no charge for space occupied by ex- 


hibitors. Moreover, as it is the intention of 
the United States Government, in participat- 
the 
merit and comparative excellence of our pro- 
ducts and manufactures, the commissioners 
will forward, free of freight between New 
York and the Exposition, going and return- 


ing in this exposition, to demonstrate 


ing, all articles received for exhibit. 

The exhibition is to be divided into nine 
groups, the fifth, devoted to ‘‘The raw and 
manufactured products of mining, forestry, 
chemistry, etc.,” and the sixth devoted to 
‘* Apparatus and methods of mechanical in- 
dustries,”’ 





are progressing with their work on a basis of 


absolute impartiality. It is simply a case of | 
From indi 


cations, it is noi unlikely that many manu- 


first come first: served. present 


facturers Who are now hesitating, will find 


themselves in the position of the foolish vir- | 
gins, unless they make application for space 
without further @elay. According to 


provisions of the French Government, th re | 


It will be remembered that Hon, Perry 
Belmont, in submitting the report of the 
Committee on Foreign Affairs, urged the ac- 
ceptance of the invitation to exhibit, upon 
economic and patriotic grounds, and that an 


| appropriation of $250,000, was granted by 


Congress to defray expenses. There is no 


| charge to exhibitors either for space in the 
the | exhibition or for freight charges to and from 


it, 


H.— Theoretical Results of Using Steam Expansively, Condensing Engines, Dry Saturated Steam, Unjacketed 
yunds Initial Pressure, 444 Pounds Back Pressure. 





Unjacketed Cylinder, Using Dry Saturated Steam. 


, 7 Acme sid Pounds of 
Number Diameter “andy nitia ston ee ae Steam 
of of Stroke, Pe ‘ nt. Pressure, Apparent Speed, Feet overs Hourly per 
Experi- Cylinder,) Inches. ¢qearance, |Pounds per Cut-off. per Ores Effective 
ments Inches. . 4 Square Minute. POWEr. Horse- 
Inch. power. 

1 70.8 ag 131 88.3 24.7 

2 100.6 14 421 144 24.3 

3 2» 13.5 3.7 99.8 18 429 161.2 24.6 

1 76.2 25 429 156.3 22.4 

5 63.6 29 131 133.9 24.4 

6 16.8 1 135 150.5 10.9 


We are requested to urge upon our readers 


the advantages of an exhibit, and the import- 
ance of making immediate application for 
space, 

All communications must be addressed to 
the Commissioner-General, William B. Frank- 
lin, or to the Assistant Commissioner-Gene- 
ral, Somerville P. Tuck, whose offices are in 
the Washington Building, No. 1 Broadway, 
New York. 

ea — 


An Electric Dog-eart. 


Tronmongery, with an illustration of an 
English dog-cart, thus refers to the employ- 
ment of electricity as connected with motive 
power in England. The cart is made by 
Immisch & Co., Kentish Town: 

* * * The power is stored in 24 electric 
power storage accumulators of special type, 
which contain a charge suflicient to propel 
the dog-cart for about tive hours at a speed of 
10 miles an hour, The motor is of Messrs. 
Immisch’s one-horse power type, using a cur- 
rent of 20 amperes, with an electro-motive 
force of 48 volts; and it may be mentioned 
that when the vehicle is running at a speed 


Quick-Return Motion—A 
Cast Gearing, 


Defense 0: 


Editor American Machinist : 


There appears to exist some insuperable o! 





4 c Same aaisantawn: stacle to truth telling, wheneveran Englishm: 
—) - ° 
: Fs 5 or an American has remarks to make concer 
TEM. = = | ° . . . 
i g Fully | ta |e | ae] oe ae ing the engineering of the rival country, an 
=  str’ke : of this inability to convey truthful impres 
- sions your issue of Oct. 18th contains a goo: 
{ Mean effective pressure. ... ey 13 90.5 SS 77.7 | 64.1 | 34.5 | 41.8 34 24.8 . x 
| Cross section of cylinder, example of an American tool manufacture) 
a square inches. a 15 121.55 125) 141.57/171.61 201.84 263.16 323.53 443.55 |. ma haan “laahna lan Vienna. 6 
Trial ) saceuiae a GpmIG, inches, | who has been loafing” in Europe, and n 
is nearest $4” Saracen d 16 1244 1214 | 1346 | 1434 161844) 2014 | 23384 | where in England ‘‘saw a quick-retun 
Stroke, inches. . ; 8 17 25 25 27 | 2946) 32 86K | ATG ‘ ” 
Fraction of clearance ; F 18 0375 .0400) .0394) .0381 .0311 .0355  .0340 .0355| motion to any planer or slotter. I fear hy 
Per cent. of clearance to nearest 4"".. Cc 19 334 4 4 334 33%—iMKHs—Ci‘i KH BK * . : — > inatdo igs : 
Real ratio of expansion and ratio of did loaf, and never saw the inside of a sho; 
compression. . . ee sas R. l 20, 2 1 1.3165 1.9259 2.7978 3.6087 5.1322 6.4687 8.7465 | for I have spent my life amongst them, and 
Hyperbolic logarithm of preceding. , “—<" — —— 2753 6554 1.0289 1.2834 1.6355 1.867 2.1686 | cannot say I have seen any such machin: 
Probable mean effective pressure. Sia e 30 85.6 83.4 | 73.6 | 61.4 | 52.7 | 41.2 | 34.4 | 26.8 without such arrangement. 
Diameter of cylinder, inches, to near- ae ; 5 : 
ke. RCE ; See eee arnt ne D 34 13° (1374 14 =| 1544 | 164 18%) (20% BG Concerning the scarcity of cut gears 01 
SIMGEG, INGRES..«....66<0% 5.5 - ree Ss 35 26 2B = BE-—|:« BOK 8B 37 406 47 ontitien hea inf : ane ar 
Diameter of piston rod, inches, to near- a machine tools, your informant has some basi: 
wees aol a raeaees p 36 2516 UR Me) 2340 Bl 85-16 356-434 | for his remarks. 
“OSS-SECCTIO we ~ oO me 4 . 
piped eh ieee WG Coe as Lee (A) 37 122.73 137.89 153.94 182.65 213.83 268.8 322.06 433.74 Min anne ss ™ , 
of cylinder, + Effective : (q) -38-—-:130.63 135.67 151.48 179.68 210.29 264.49 316.9 426.64| The gears of lathes—I do not, of course, 
Seakehie atentios horse-power.. (KE) 39 152.5 154.8 152 | 150.4 151.1 148.6 148.7, 150.1) refer to the screw-cutting train, but to thc 
’ _ (Cylinder and clearance, up yrdinary back gears—are verv usuallv simp 
Bay san "5 %b160 wroke v 2.41.06. 2.43 | 3.182 3.966 5.578 7.316 11.309 | OMdinary back gears—are very usually simp!) 
cute treet. ( Clearance : N 41 0737 .0832 0982, 119.151 «198.26 = 402: | Cast, and not cut, but they are cast from pat 
Absolute § Final cushion one L 27 4.5) 56.9) 8.7] 12.6 | 16.2 | 28.1 | 20.1 | 89.4 : en iS : 2 a 
pressures. } At 95-100 stroke. . B 44 91 | 73.8 51.8 | 36.2 28.4 20.1! 16 11.9 | terns of extremely careful make. It is, how 
Number of strokes per hour... . w 13 12752 12226 11571, 10623 9518 8759 8000 6968 | ever, remarkable that the form of vear toot 
Weight of steam per} At pressure Z...! w J From |.01249  .0161 .02319 .08285 .04159 .05805 .07211. .09586 , eee : ge oth 
cubic foot, pounds.. } At pressure B.. W Utabl’s  .2107 173.124 | 058603 .07048 .05093 .04111 .03113| adopted by machine tool makers has _ not 
Pounds of steam hourly, calculated by ee : : : F - P 
piston displacement oe Q 17 5203 4330-3460 2821-2683) 2387 «ge56 «igs | always been the best, and on this point | 
Latent heat per pound of steam at nae can offer some remarks of interest 
pressure B. British thermal units... ay 4 ~_— 899 916) 931 941 95 963 973 i pn . ways - 

Pounds of steam condensed hourly for a Sane's lhe shop in which I was apprenticed, a1 
work of expansion ; sree (C) 52 106 194 249 281 313. 339) 390 sae ae . a aed : 
Thickness of piston, inches, to near- wherein all planers, ete., had quick-returi 
est 1Q"......- 22. eee, srse2.|  (T) 53 34 Bg 316 4 1 4% 46 5 |gears, was accustomed to purchase lathes 
Internal condensing surface, square ‘ : 2 x : 

eet : Reng ; | (a) D4 16.3 16.9 188 22.4 25.8 32.8 39.1 52.1 | froma maker of world-wide reputation in 
Probable condensation, hourly, on in- ce a | MIR Recs ee aaa t . 
ternal surfaces, pounds (d) 25x(a) 408 424 471, «561645819976: 1904 | Manchester. The gears were so notoriously 
Probable consump- ( Total......... -| (Ww) 56 5611 4860 «4125 | 3631 38609 «3519 3571-3879 | bad and noisy, that my employers were ac 
tion of steam, < Pereffective horse ? ane ie 3 
hourly, pounds. (  power...... (W) 57 36.8 315 27.1 | 24.1 23.9 23.7 24 ("25.8 | customed to ascertain the dimensions of th: 


various gears required, and then to furnish 
the tool maker with patterns from which all 


gears were cast. In our shop the business of 


gear pattern making was reduced to a 
science. No makeshift odontograph forms 


were employed, nor approximate circular arcs 
for the profiles of teeth, but the proper 
curves were delineated by the rolling circle 
and scribing point, and the revolving cutters, 
which formed the faces and flanks of the 
teeth, were accurately shaped to these rolled 
curves, 

With careful moulding in the sand, gears 
cast from patterns made from seasoned tim 
ber, and well varnished, will differ nothing 
from cut gears in quiet working, whilst they 
are more durable. Properly cast, they need 
no trimming, but come from the sand per 
fectly smooth. A cut wheel has not the ad 
vantage of the hard skin, and so deteriorates 
more rapidly. The above may seem bold 
statements to make ; they could not be made 
if even a good pattern were moulded with 
no better care than is usually bestowed on a 
grate bar. 

The dividing engine in which we cut all 
our gear patterns was operated by cut gears, 
of course, the dividing wheel having 360 
teeth in a diameter of about feet. As 
there variation measurable in the 
pitch of teeth, in gears as large as 22 feet 


four 
was no 


cut on this dividing engine, it is tolerably 
certain that, in ordinary lathe gears, the pat 
terns produced were accurate. Each pattern 
had the standard draft, and when geared in 
a machine, and the draft reversed in two en 
gaged wheels, a full bearing can always be 
had. 


When accurately cast gears can be ob 





tained, it always seems a pity to sacrifice the 
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hard skin of the casting, and throw away |in the year 1846; and it is well known, at | shrinking after being taken from the bath | advantage on the consumer, with no addi- 
uch a potency of durability. This durabil- | least in Great Britain, that Whitworth and all | and unless paper is shrunk on board, the di-| tional cost to himself. In the absence, how- 
ity was brought to my notice once by the| the other notable tool makers have used the | mensions on that are variable, according to} ever, of nuts thus made, it will pay the user 
' = ™ i . . ° | | > * < . 
. er of a woolen mill in Scotland, | quick-return motions of various kinds. from | weather, to such an extent as to render meas- | of nuts to take all of them before tapping 
“ > | e > | : 5: 
where I was once doing some piston over- that time to this. I myself worked on plan- | uring for good work worthless. }and countersink or bevel the corner on a 
hau!ng. The large drive wheel of the en- ing machines with quick-return motions in F. HH. StinuMan. | drill press with a reamer made witha stop, 
vines. a pair of beams doing about 250 England, nearly thirty years ago. | 7 aie to cut them to equal depth. It must be clear 
ho power, was about 90 feet diameter. It Concerning the general impression which } Nuts | that this will obviate all this trouble, and, 
had worked night and day for 17 years. prevails here, to the effect that English | ea when tapped and faced, the nuts will ap- 
' : j a ° m Fee » : ‘ is "eS Ff , 4 » ‘ » 7 | | aT « ; No 9 
Ey tooth was bright as silver, and perfect | methods, appliances and workme n are in- | ae A BD Lawees. | pear as in Fig. 2. 
‘1 form, with no wear beyond the polishing, | ferior to those of this country, I wish to say we ie | = oaies _ 
which had only just removed the sand rough- | that it is altogether erroneous. | How often we are annoyed with not being Combination Dividers. « 
nes Very little wheel grease was to be Great Britain may be called conservative | able to enter a bolt into a nut that has been | ii di iseiibiiias cai 
eM 2 . ee eae vac ' an ahobentneletiingn an 4 . j * : , ‘ ACC anying cut represents a divide 
ee). but in stopping the engines it was the her characteristics as a whole, but in the} ¢,0q on its under side by the thread having a ee | | “ne i divider 
“no a differe art of the large] ready ; i ores ‘ ei eaten i ary caliper legs, which, togethe 
habit to bring a different part of the large|ready adoption of real improvements and} heen turned in the operation of facing it, | with a common pencil, may all 1 di md 
an accessible siti ac ime, | | -Savi : rivance 2 is ¢ . : ac ( encil, may all be used inter- 
wh to an accessible position each time, |labor-saving contrivances, she is at least) \ nich necessitates the nut to be run onto the Toes gees ge age inter 
and ‘he engineer would clear away all super-| abreast of any other country ; and the very )Changeably with the arms, forming useful 
(uous grease and smear lightly each working | fact that some of her machinery builders Fig. 1 Fig. o | ind CONT SEVEN combinations, 
face of the teeth. make a business of copying the newest de- : Phe points can be used as shown in cut, or 
thing ks worse than a pair of heavy | signs, line for line, from other countries, | by inserting the others shown, either inside 
Nothing loc I , § re ' 
vears thickly bedaubed with black grease, | only amplifies the proof. R & outside calipers can be had ; or, by using 
SRS « by centrifugal action on ad-| Taunton, Mass. J. T. M. NSS }either one of the points in connection with 
which is flung by centrifugal a ‘ of 
+: allie | | one of the inside caliper legs, an hermaphro 
jac alls. a a 
i dite is formed { common penci , 
= aetice enclose suc 2a;4rs ‘: ° 4 1C1 é 
It is common practice to enclose such gears Sctdctinn ou Cant-tron. | ‘ EE Ris ee | 1 may 
+) sheet metal cases, but this ought never to} 7,7. ; a also be inserted in one arm when desired. 
<i Bitter Amarioan Mamintet : | Passing through one of the ar 
be needed, for the amount of grease should I f ae ia i a, A ass one of the arms, and be 
, . a foundry doing agricultural work there L 
never be so great that its adhesion to the phys a "y = te ‘ " a : | tween the two Knurled nuts, is a small spiral 
: . +6 are many changes to be made to patterns, : : ls 
teeth is less than its centrifugal tendency. oti —n? . - oN ‘ ise “ = f | pring, which acts in the same manner, and 
This condition is only possible with a thin often it is desirable to solder brass to cast-iron k |serves the same purpose in adjusting, as the 
Is : 8s au oe : ; . §, a 
; . . yhere ng and riveting to the patter al fis on rise : 
smear of grease. A guard is sometimes ad- wis “ neg ; , nie je ee I a _ | usual flat spring; but after the adjustment 
i a betes nd te - | would make anything but a neat job. By a . : .  |is completed, the inside ie BARA 
visuble at the gearing point, to prevent accl- iat hibit tal ss ti, ae de a ais . bolt the reverse way, in the vise or otherwise, | aia I ' : hays nut Is screwed up 
3 : : Aa oon | great many me ( < x atterns : : r ; | firmly against the leg, ¢ essing the snrine 
dent or the fall of foreign objects between ti sikiieiall cndlne datniah ty acl by a ' to force this thread out and enable it to enter | . ki eg, compressing the spring 
, ow ; . S considered ¢ a secret to solder on Cast- : and making the ec ti Gra ee 
the wheels, but no wheel looks well wholly |, pape 1 i . the way intended, This causes a great deal |". i onnection between the legs 
i iron, but it is not so. The process is very irivid. The points ave of cued has 
i : , 1 ‘ I are of steel, hardened 
pr tees much the same as soldering on a tinned sur 8 ee ee SHOP. | The tool l ' 
iti i y . a  F ed sur : | The tools are made i size + etaielliac 
Since writing the foregoing, I have chanced iio. 2k Ge Gent OF fete te be scbieesd | Modern nut-facing machinery has an at-| .. hia’ ‘oe In two sizes, the smallest 
vane pe r a ae ace. > ps > St red 1s A pe aa ‘ | «¢ Inches long. r adj , , ' Sosa. 
across an old machinist who has had over 4 huis Ghnk Weed eee Vida, tech be odd tachment which is intended to cut out the | ' ae 5 idjustment of the points 
, : : *fFor Anoligh | CaS8t-iro at is hard or , It should be pol- ‘ p |} they become 9 shes. ; er sitice 
forty years’ experience in different English | el ale cal deine Clic a ead, ae I nm bruised thread, and it does the work very |-. Meenas Inches, and will scribe a 
=) a . _} ished on i omer ele ade clean ant 3 ‘ ‘ * leirele 22 inches dis ter. ¢ a ali . 
workshops. He informs me that he has well, provided the cutting tool is kept very diameter, and will caliper 


bright. Then dip in potash water, after 
which dip it for an instant in clear water and 
wash it quickly with undiluted muriatic acid 


of the ordinary strength ; go over it with pow- 


never known a planer without a quick-return 
motion, excepting it had a ‘* jim-crow” tool- 
each side of the tool- 


box. or a tool-box on 


slide. or was otherwise arranged for cutting . ‘ Boo 
aad Perhaps your informant has dered rosin and solder made from half tin 

each Way. orhé i ‘ as Th: e eee 

chanced upon several of this description, and half lead. This must be done quickly, 


before the surface has time to dry. 

Another plan is this: File the 
clean and wash as before ; wipe it over with 
a flux made of sheet zine dissolved in muriatic 
acid until it is surcharged or is a saturated 
solution, and has been diluted with its own 
quantity of water; then sprinkle powdered 
sal-ammoniac it, and heat it on a char- 
coal fire until the sal-ammoniac smokes. Dip 
it in melted tin and then remove and rap off 


and not noticed the double cut. He has 
seen small slotters without quick-return, but 
none such with a maximum stroke of more 
than four inches. Asked as to his opinion of 
cut gears, he considered that gears cast from 
As my 


surface 


cut patterns were far preferable. 
informant was first trained asa tool 
maker, and has, amongst other places, 
worked for years at Whitworth’s, you may 
fecl certain that you have been misinformed 
in regard to the alleged scarcity of quick-re- 
turn motions, but that cut gears apart from 
the screw train are exceptional. 


aved 


on 


the surplus tin. 
Patterns that are to be canceled are better 
made from a cheap brass, which can be made 


3 of 12 lbs. of copper and 8 Ibs. of zine. 
Of one great firm of tool makers to whom] * | PI , 
; aa F This will make a good yellow brass that will 
| have already made reference, I am remind-| | eee : a 
; tile easy and finish smooth. There are few 


ed of remarks often made concerning them, 
that they made everything perfect except 
wheel teeth, and of they made the 
very worst in the trade. 

| am fully aware of the importance at 
tached in America to cut gears for machine 
ls, and have wondered at this preference 
wheels of smaller durability. No foun- 
ought to feel that it has a title to exist- 

which cannot cast a perfect wheel from 
a perfect pattern, and dispense with the la- 
of cutting the teeth and losing the hard- 


men that fully understand carding patterns ; 
patterns can be carded by drilling small holes 
in the side of the pattern and putting small 
wires from one to the other, and filling in 
between with melted lead and then putting 
a strip of brass the entire length of the pat- 
terns for flowing the metal; all small work 
should be carded, as this is a cheap way of 
moulding small work. 

Where small 
and wanted quickly, 


these 


te 
for 
ipy 


a few patterns are wanted, 
they can be made from 


es A ; ‘ 1 lb. of zinc and one of tin; this is a good 
chilled working surfaces. W. H. Boorn. ape ‘ 
metal to finish. D. SPENCE. 
Quick-Return Motionsin Europe, 
: ah Tempering Knitting Needle Points, 
/ American Machinist : 


Editor Machinist : 
In November 10tii issue I see Question 490, 
asking advice about tempering knitting needle 


: s ; American 
your issue of Oct. 18th, I notice 
nt of a visit American 
manufacturer to Europe, who nowhere 
saw a quick-return motion on a planer foll 

+ 9 OLLOWS : 

and, infers that 
| and water. 


ought to beat other countries in open | 


an ac- 


a of an’ machine 


The best preparation I know of is as 
Take equal parts of muriatic acid 
First dissolve all the zine the acid 


points, 





lotter ; on that as a basis, 


oe : | will take, after which add the water. eat 
petition, Now, as your paper has a| ' ; tj Hea 
: : : : the steel to the proper heat and immerse in 

circulation amongst a class of men | ; I pe 7 
lthe bath, after which cool in cold water. 


ire apt to do their own thinking, and 
might consequently be seriously misled 
uch a statement, I desire, in order that | 
truth may prevail, t 


With this preparation the yy need not be 


drawn. . B. STEWART. 


» send you some of | 


11 inches outside and 13 inches inside. The 
larger size will describe a circle of 30 inches 
diameter, and caliper 14 inches outside and 
16 inches inside. 


keen and sharp, so as to cause no bruising of 
the thread by this operation. If the facing 
were kept keen-edged this operation 
might not But asa rule 
work is done by boys or cheap labor, and the 


tool 
be necessary. this sa ; 
Mhey are furnished with or without caliper 





tools are not kept so sharp as they ought | legs by L. 8S. Starrett, Athol, Mass. 
to be. | ——_-4>e___ 
I have known, where this attachment for| Women to Whom Patents Have Been 
cutting off the thread has been used, owing | Issued. 
to lack of proper keenness of cutter the | te 


thread was bruised ina much worse condition | The Commissioner of Patents, Mr. Benton 

than it would have been if the attachment | J. Hall, has had prepared a list of women in- 

had not been used. VOUNOrS, 

Could not manufacturers of nuts 

them Fig. 1, with the corner | ; 

sufficiently beveled off to escape the thread ?| It gives not only the names of the patentees, 
: | but also the title of the patent and date of 

The first patent issued was to Mary 

May 6, 1809, for straw weaving with 

silk or thread. 


or women to whom 


| patents have 
make | been grante d. Phis list has been printed, and 
es shown in |}makes a folio pamphlet of forty-four pages, 


| issue, 
Kres, 


Six years later, Mary Brush obtained a pat- 
ent for a corset, and then four years elapsed 
before another inventive woman appeared, 
This was Sophia Usher, whose patent was for 


}carbonated liquid cream of tartar. Then 
again, in 1822, Julia Planton secured a patent 


for a footstool. During the four following 
years a patent was issued each year to a wo 
man, and from that time down to the present 
the number of women patentees gradually in- 


}creased, In recent years feminine inventive 


}ness has shown marked progress. For in 
| stance, from the Ist of January, 1888. to the 


26th. of June last, no less than 66 patents 
| were issued to women, while during the year 

1887 179 patents were so issued. This latter 
While the names 
the articles patented show that they were 
| generally in the line of feminine wearing ap 


is the largest ever issued, 








| parel and household labor-saving devices, yet 


CoMBINATION DIVIDERS many were of a character that shows the 

multiplied interests of women. As an in 

ice ten thee enh eek be Aleta te stance, one Woman patented a submarine tele 
facing. This would leave the nut clear on | SCOPE and lamp. Others were granted 


follows: Improvemest in reaping and mow 
ing machines, improved war 


for 


the entering side, with no obstruction, and 


just as the tap left it, 
some 


furnace 
apparatus for punching 


regardless of the facing k vessel, 
operation, manufacturers ream and smelting ores, 
chamfer the the 


using a beveled cutter on 


corrugated metals, method of construction for 


nuts on outside edge by 


the This 
countersink could be as quickly made as to 


naamer. screw propellers, low-water indicators, mate- 


rial for packing journals and bearings, con 





Dimensions on Drawings, 


wn impressions upon this point ; and to | 
Machinist : 


American 


Editor 


fy you that I have some right to insti 
i.comparison, | may say that, although Regarding the discussion started by Mr. 


ive been in the business here about twen- | about dimensioning drawings, I 


cars, my visit to England extended over 
ger period still, 


Rogers, 
| think one 


|tempting to leave off any dimension, and 


point has been overlooked in at 


smoke and cinders for locomo- 


burglar alarms windows, 
Washington Star. 


ream them, and, the veyers of 
could all be countersunk the same depth, 

Other manufacturers make 
nuts, Not knowing much about the manner 


of pressing them, would it not be possible 


by a stop on reamer, 


tives, for etc.— 
| 

| cold-pressed 
| ——-4>eo—_—— 


. H. Booth writes us in regard to Ques 
tion enon 27): 


to 


| press this countersink into the nut, and thus There was an instrument 


to the history of the quick-return mo-| measuring the drawing to obtain the required | furnish nuts to the trade that would avoid | devised within the past five years for meas- 

the records of the Royal Scottish | dimension. Most shops use blue prints, and |all the annoyance to the consumer before | uring the pitch of screw propellers, I be. 
ty of Arts show that a medal was} the dimensions on these do not measure the | mentioned ? The manufacturer of nuts who | lieve a patent was obtained for it in England, 
rded Thos, Shanks, as the inventor, ! same on these as on the original, because of ' makes this improvement will bestow a great and probably in the United States,” 
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Special Announcements. 
t#™ Positively we will neither publish anything in 
consideration of 


our reading columns for pay or in 


advertising patronage. 


their wares to our readers can do 80 as fully as they | 


choose in our advertising columns, but our editorial 


opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 
CR Every correspondent, in order 


tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

cR We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

tw We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

CB" Subseribers can the 
their paper changed as often as they desire. 
Those 
papers promptly will please notify us at once, 
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| see that that standard is maintained and uni 


| proprietors for a reduction 


AMERICAN 
Piece-Work. 

machine 
shops is one upon which different men hold 


The question of piece-work in 


diametrically opposite views, and, as upon 


each one is 
disposed to think that there can be but one 
correct view regarding the matter, and that is 
the The fact is that 
some very good arguments can be presented 


politics and other questions, 


one held by himself. 
upon both sides of this question, and whether 
the system of piece-work or of day-work is 
best, depends a great deal upon the nature of 
the work to be done, but 
how the matter is managed. 
We frequently advertisements 
the that all work 
the shops where it is built is done by the day ; 


much more upon 


of 
in 


see in 


machinery, statement 
no piece-work is allowed, and consequently 
incentive to 
work. The disposition of workmen to slight 
| piece-work, do it the 
|sible manner so long as it is accepted, is 


there is no careless and poor 


and in poorest pos 
|supposed by many to be fatal to the produc- 
tion of the highest grade of work. And yet 
that much of the best 
and finest work produced in this country is 
paid for entirely by the piece; and the men 
/connected with the shops where this work is 
naturally think that the system of 
piece-work is the correct one, 


| it is a notorious fact, 


done, 
| Where there is such a decided difference in 
opinion and practice, it ought to be possible 
to find a for it, and the 
reason, aSintimated above, is, we think, to be 


satisfactory reason 


found mainly in difference of management. 
Of it is entirely natural for men 
who are receiving a certain definite price for 
of work, to put the least 
‘amount of labor upon it, which will make it 
We may deplore or condemn 
this disposition as much as we choose, but 


course, 


a certain piece 


| acceptable. 


‘that will not help the matter, because it is 
Men do not, as a 
work. 
it is the results or pro- 


| founded in human nature. 

rule, work for the sake of 
| not in itself desirable ; 
of 
constitute the sole natural incentive to labor. 
This universal and inherent disposition of 
mankind to supply their wants with the least 
possible exertion, which is in itself right, and 


Labor is 


ducts labor which we desire, and which 


to which we are indebted for all our progress 
and is the cause of 
slighted piece-work. sut manufac- 
turers leave it to their customers to discover 


improvements, prime 


some 


that this tendency has resulted in poor work 
being done, while others have men whose es- 
pecial business it is to discover this before the 
and 


success or 


work is accepted from the workman ; 
the 
failure of the piece-work system. 
is undoubtedly the 
most fair and just system, where the work 
of such a character as to admit of it, 
each man is then most likely to be paid in ex 
act proportion to his ability ; but it is all-im 
that should be some definite 
standard of workmanship which the finished 
work must conform to, and it is of equal im- 
that there 


herein lies the main secret of 
Payment by the piece 


because 


portant there 


portance should be some one to 
formly adhered to. 

In the most fully organized shops where 
piece-work is done, there is such a person, 
called the inspector, who has nothing else to 
do but to apply gauges and various tests to the 
work as it comes from the various workmen, 
and reject those pieces which are not fully up 


to the standard. In shops not so large or so 
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i ached at which it is utterly impossible for 
the men to do anything resembling decent 
At the same time 
the selling prices of the finished articles may 
have been so much reduced under the press- 
ure of competition with other manufacturers, 
employing better means to reduce the cost of 
production, that it is impossible to restore 
things to a satisfactory basis, and whether 
the selling prices have declined or not, an in- 
crease of piece-work rates is a rare occurrence. 

Where go in this way, the work- 
men, the foremen, the proprietors and their 
customers are very apt to become disgusted 
with piece-work. Yet the trouble is not with 
the system of piece-work, but is the natural 
result of the absence of an important and 
even indispensable part of the system. It 
should be the duty of the foreman to see to 
it first that the standard of workmanship is 
reduced, but that every piece accepted 
and paid for is fully up to the mark. 

Then, this point being secured, if by the 
introduction of improved methods ,or by more 
energetic work on the part of the men, there 
is increased production and both 
parties will know just who is entitled to the 
credit (and recompense) therefor. 

So 


work for the prices paid. 


thing's 


not 


earnings, 


far as we have observed, the system of 
piece-work, when managed properly, is usu- 
ally to all concerned, though 
there are of course kinds of machine work to 
which it is not adapted ; and its failure can 
we think, be traced 
to the fact that it had been tried upon work 


satisfactory 


in almost every instance, 


not adapted to it, or by persons not fully 
comprehending what was required to make 
it satisfactory. 


<=> — 


Cannot Tax Commercial Travelers. 


The recent decision by the —— Court 
declaring unconstitutional a State law im- 
posing a tax upon commerc ial travelers from 
other States, will be gladly welcomed by 
those who believe in unrestricted commercial 
intercourse between the people of the United 
States, irrespective of State boundaries. 
Since it is confessedly largely due to this un- 
restricted freedom of intercourse that 
owe our prosperity as a nation, it seems 
strange that any State should have desired 
to impose such a tax, especially since it must 
inevitably be eventually paid by the con- 
sumers of the goods sold, the same as any 
other element in the cost of their produc- 
tion, transportation and sale. 


we 


The expenses 
which are necessary in selling machinery, for 
instance, in the South are just as mucha part 


of the cost of the effective production of that 
machinery, as is the cost of the machinists’ la- 
bor employed in constructing it, and will 
inevitably be considered in fixing the price at 
which it can be sold. If the customer takes 
means to of cost, he 
the State iu 
the effect is 


this element 
simply injures himself, and if 
which he resides does it for him, 


increase 


the same. 
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Lubricating oils are, at the present \ 
very commonly a compound of anima! 
mineral oils, and vary quite widely as con 
pounded for different purposes. Many il 
ers have been to considerable troubk nd 
expense in getting at the best mixtures 
can frequently give good advice wh: 
purpose for which the oil is to be us 
known to them. 
—_—__ ae 

The extremely dangerous characte! 
mixture of molten iron and water was 
illustrated in a Pittsburgh iron work: 
cently, where some melted iron becam: 
dentally upset and ran into a pudd f 
water. An explosion followed, whic! 
molished the furnace and a portion o 
mill, scattered the hot iron about upor 
men, one of whom was killed, and 
others injured. idea of the ter 
force of the explosion can be gathered 
the fact that one of the arms of the man 
was killed was blown from his body. 

Ordinary prudence would seem to indi: 
that when melted metal is being handle: 
water should be about which can_ possi!)|) 
come into contact with it. If a ladle of 
is accidentally spilled it will of course aly) st 
inevitably do some damage, or injure 
one. But the chances for the man get! 
away from it are 
encountered, 


Some 


fairly good unless water js 
when there is immediately » 
a violent explosion and scattering of }yot 
metal that there is very little chance for 
of any one without injury. A « 
bination of melted iron and water is as ( 
gerous as gunpowder, and iron work 
should always take pains to prevent suc 
combination being possible. 


escape 





abe 





| <A great deal of oil is wasted through not 


,|employing a suitable ffltering device. Ty 


needs of high-speed machinery—and higher 
speeds is always the order of the day- 
for the passing of more oil by and over the 
journals, and while the intention is to make 
some kind of a second use of this oi] where 
there is any purpose for which it may be used, 
practically it goes mostly Oil fil 
ters arecheap and simple, and their use o1 

to be more common. In hundreds of cases 
their use would effect a very material saving 
and frequently they would be the means 
bringing about the use of a better quality of 
oil, Which now seems to be too valuable 
be wasted. 


to waste. 





EG LLONS and 
(jt 5S dnsivens. 


Under this head we propose to answer questions s 
us, pertaining to our specialty, correctly, and accor: 
to common-sense methods. 





Every question, to insure any attention, must inva 
ably be accompanied by the writer’s name and adar: 
If so requested, neither ame, correct initials nor loc 





<> —___—_ 


* : * | 
Lubricating Oils. | 


It is a mystery that men who are called | 
upon to use lubricating oils—that is, to do the | 
work of using them, and the work resulting 
from their use—can never understand why, 
when an oil has been found just right for 
the purpose for which it is intended, a change 
is made by those who control the purchasing 





fully organized, this duty is performed by 


the foreman, and, in such a case, a double | 


(responsibility rests upon him, which, unless | 


carefully and conscientiously discharged, in- 
variably results in injury to all concerned. | 
He must | 


matter what the original standard 


constantly bear in mind that, no 


of work 


manship may have been, each new piece of | tion of delicate machinery more than over- 


work, as it is accepted and paid for, becomes | 
the real standard of that shop. If each is a 
little further below the original standard than 
the piece preceding it, one result will be an 
increased production of pieces and augmented 
earnings by the workmeu. 


This is apt to be 
followed by a demand upon the part of the | 

in This | 
made, it is followed by | 
further deterioration of quality and repeated 
reductions of prices, 


prices, 


reduction being 


until finally a point is 


an insinuating way with him 
the purchaser, and sometimes, alas! the pur- 
chasing agent is captured by other means. 





power. Valuable machinery is often sadly 
damaged by such changes. The highest 


priced oil is not always the best, but the best | 
of common oils is generally the cheapest. | 
When a large quantity of machinery is| 
operated, the quality of the oil used often | 
has an important bearing on the amount of 
coal burned, and sometimes the rapid destruc- 


balances the cost of both coal and oil. 


The reason, sometimes, why a change of 


oil is made when the quality is in every way 
satisfactory, 


is that the new ‘ has 


captivates 


oil man’ 
, that 


There are reputable dealers in oils, who, a 


| quality having by experiment been found that 
en for the purpose, undertake to furnish 
it of a standard grade as long 


desired. 


as 


| and compressive strains. 


| tion will be published. 


(500) S.S. 


** ttre *° 


, New York, will find the spelli 


in this country, and “tyre” 


(501) AC Meadville, Pa., will tind i: 
formation as to the working of injectors in t! 
catalogues of the builders. There is no work pu 
lished on the subject that gives the desired inf: 
mation. 


(502) N.L., Freeport, Dl., asks: Wh 
per cent. of the theoretical value of coal is utiliz: 
in the best steam power plants? A.—We cannot té 
the exact figure; possibly as high as 15 per ce! 
has been reached in exceptional cases. 


in England 


(508) J. U. 8., San Francisco, 
Is there any in clearance, if compression 

carried up to boiler pressure’ .4.— Under ordina! 
conditions there is loss from clearance. Compre 
sion reduces the loss. We must decline to say w! 


Cal., ask 


loss 


builds the best steam engine. There are a go: 
many between which tiere is little choice. 
(504) E. F. B., Buffalo, N. Y., asks: | 


order to settle a dispute, which is the stronger « 
the two—a solid shait, or a hollow one of the sam 
outside diameter? The size of the hole is unde! 
stood to one-third the diameter of tl 
shaft, the shaft. to be subjected to torsional, latera 


be about 


A.—The solid shaft is the 
strongest in all directions. 


(505) F. W. P.. ———.,. Jowa,. asks 
Please give me the best modern practice in regar 
| to cutting speed in feet per minute of lathes o 


steel-tired engine wheels. Would you consider 14! 
feet per minute a good speed? A,—1444 feet pe 
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minute we consider to be good practice ; although 
in -ome first-class establishments a speed of 16 feet 


per minute is sometimes adopted. 

506) A. F. M.; Newark, N. J., writes: 
ww. tin malleable iron; it comes from the bath 
it, butafter a few days it gets red in spots 
per color) and gradually spreads all over the 
k, although we keep it covered. Will you kind- 
ly ‘ell us the cause or the prevention of it ? A.—It 
secmns to us that the fault lies in the quality of tin 
used. Try another and better quality of tin. 

07) E. A. M., Beaver Dam, Wis., 
s: Will you please give me a rule for finding the 
amount of water that will flow through a given 
s of pipe under different pressures? Where 
( 1 I tind a book or table with such information? 
A.--See answer to Question 281, June 2, 1888. When 
s ly the pressure in pounds per square inch is 
n the “head” is found by dividing the pressure 
-quare inch at the center of the opening or 
aperture by .434; the quotient will be the head in 


08) A. A. C., Ayer, Mass., writes: 
Supposing I have twg boilers exactly alike in 
y particular excepting the heating surface of 


ey 

the tubes. One has plain tubes, giving 10 square 
feet of heating surface per square foot of grate 
surface. The other boiler tas corrugated tubes 


giving 20 square feet of heating surface per square 
foot of grate surface. What I wish to knowis what 
lifference in amount of fuel will be required to 
keep the same volume of steam? A.—We do not 
know of any data upon which to base a calcula- 

We believe the only way to determine the 
rence between the amount of fuel used in these 
tests. 


A., Salem, N. J., writes: 
lam working in a small jobbing shop which em- 
ploys about seven men. Having learned, so to 
speak, my trade in this shop, I would ask you to tell 
me where and how I could learn the most. We 
only have a few tools, and by staying in this shop I 
can only learn how to use these few. If I could 
obtain work in a large shop, would I not learn 
more’ I have been working on dies a good part of 
the time. I find that in talking with advanced me- 
chanics that I only know how the work is done by 
us, and that our way,a good many times, is not 
always the best. A.—Many of our best mechanics 
have learned their trade in small jobbing shops, and 
we believe that these shops are good places to learn 
Mechanics accustomed to work in small 
shops can get along better in large 
shops, should they choose to work in such, than 
men accustomed to work in large ‘shops can 
get along in smaller places, should circumstances 
compel them to do so. In large shops men are 
liable to become specialists rather than mechanics ; 
neither will they learn to do work in any other way 
than suchas has been established there. We do 
net know the work you have ta doin your present 
position, neither do we know the kind of tools to 
which you have been accustomed, but on general 
principles we should advise you to stay where you 
are until you seean opening for an advanced posi- 
tion. In the meantime pursue the course which 
you have been pursuing, that is, talk with good me 
chanics, compare their way of doing work with 
your way ; read good technical papers, and devote 
your leisure hours to study, be observant, visit 
larger works whenever you have a chance, do your. 
work faithfully and cheerfullly, and we believe you 
will not regret the time you have spent in the small 
jobbing shop. 


ti 
diff 
boilers is by actual 


W. WN. 


JOO) 


a trade. 


jobbing 


510) G. B. G., Boston, Mass., asks : Can 
you tell me the approximate consumption of coal 
per horse-power per year for small engines with 
variable cut-off of six to ten horse-power? A.— 
Small engines of the class you mention will require 
from 4 to 5 pounds of coal per horse-power per 
At 4 pounds of coal per horse-power per 
hour, a six horse-power engine will require 6 x 4= 
4 pounds of coal per hour; or 24 x 10 = 240 pounds 

al per day of 10 hours. Allowing 300 days of 

10 hours per year, the consumption of coal for a six 
I €-power engine wiil be 240 x 300 = 72,000 pounds 
or 46 tons (2,000 pounds per ton) per year. 2. State 
the approximate power required to run six milling 
machines and six sixteen-inch lathes. A.—You do 
not state the size of the milling machines. With 
t aid of the following table you may gen- 
y obtain a close approximation of the power 
uired to run any machine. 


hour 


riving power of oak tanned leather belts: 
Width of belts traveling 750 


feet per minute Horse- Power 


nch 1 horse-power. 
; 2.142 " 
3.480 ™ 
5.028 ™ 
. 6.788 css 
8.726 ' 
10.953 a 
13.360 a 
15. 9R2 nn 
18.025 “ 
21.482 a 


“ 


25.158 
imple: How many horse-power will a 3-inch 
furnish, ‘traveling over a 12-inch pulley, the 
making 150 revolutions per minute?’ The cir- 
rence in feet of a 12-inch pulley is equal to 
feet. Hence the speed of belt is equal to 

150 = 471.24 feet per minute. According to 
table a3-inch belt running at 750 feet per min- 


ves us 3.480 horse-power, therefore at 471.24 | 


er minute we have 
471.24 
750 

power, which the belt at the given speed will 


* 3.480 = 2.18 4 


insertion under this head. 
line. 
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Thursday for the ensuing week's issue, 













Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
Fueloil burners. A. E. Jenkins, Scranton, Pa. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb-Knitting Machine Co., Chicopee Falls, Mass. 
The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co.; Bellefonte, Pa. 
Drop presses, punches and _ shears. 
White & Co., Moline, I1!., manufacturers. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co.,cor. Fulton and Dutch sts., New York. 
“Swift” Sight Feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Castings for small and medium sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, O. 
Pattern letters and figures to place on patterns for 
castings. H. W. Knight &Son, Seneca Falls, N. Y. 
**How to Keep Boilers Clean.” A book mailed 
free by James E. Hotchkiss, 120 Liberty st., N. Y. 
Davis Key-Seating Machines, kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
‘‘Bradley’s Power Hammers, the best in th 
world.” 20sizes. Bradley & Co., Syracuse, N. Y 
Selden Packing, for stuffing-box. with or witbout 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 


R. Dudgeon, 24 Columbia st., New York. Im- 
proved Hydraulic Jacks and Roller Tube Expanders. 


* Williams, 


Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with S. A. Smith,23 8. Canal st., Chicago, I]. 


Patents—Whittlesey & Wright, 705 Sth st., N. W. 
Washington, D.C. Send for pamphlet and references 


Ice and Refrigerating Machines, 13] sold, and all 
successtul. David Boyle, 521 Monroe st., Chicago, II. 


For the latest improved Diamond Prospecting 
Drilladdress the M. C. Bullock Mfg. Co., 188 Jack- 
son st., Chicago, III. 


Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 


Most sensitive and durable Damper Regulator 
made ; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York. 


Upright drills, improved, sizes 21’’, 23’’, 25/’, 28'', 
32’’, 36’ swing: finely made and great capacity. 
Currier & Snyder, Worcester, Mass. 


Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co., 105 Fulton st., N. Y City. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Nov. 17,p 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on ak ga their pamphlet 
illustrating pumping machinery and reports ot duty 
trials. 


See illustration of improvements in Hooks for 
Steam Engines on page5_~—s Fur further particulars 
address T. C. Dill Machine Co., 726 Girard av., 
Philadelphia, Pa. 


Patents—Gov't and atty’s fees refunded upon 
failure to obtain patent after favorable report by 
me. R. G. DuBois, expert in patents, 928 F street, 
Washington, D. C. 

A gold medal and two silver medals were awarded 
Tne Waterhouse arc system at the Centennial Expo- 
sition, Cincinnati. Address The Waterhouse Electric 
and Mfg. Co., Hartford, Ct. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y¥. Mechanical engineering in all its 
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J. Lang will build malleable iron works at Emer- 
son, Ga. 

Grier Brothers, Milford, Del., will build an iron 
and brass foundry. 

Burly & Usher contemplate building a shoe factory 
at Springvale, Maine. 

A bobbin factory is being built at Sugar Hill, N. 
H., by Minot Edmunds. 

The Fort Wayne (Ind.) Water Power Company 
has been incorporated. 

The building of boilersis to be startec by the 
Athens (Ga.) Foundry and Machine Works. 

The machine shop of Hughes & Horton, Lowville, 
N. Y., is being enlarged by an addition 30 x40 feet 


Daniel Kelley is building a machine shop at Back 
Bay, Portland. He builds agricultural imple 
ments. 

The McCloud & Sparks Furniture Company, with 
a capital of $30,000 has been chartered at Fort 
Smith, Ark. 

The G. A. Gray Co., Cincinnati, Ohio, received 
first premium on lathes and planers at the Centen- 
nial Exposition. 

Cincinnati, Ohio, 


The Laidlaw & Dunn Co., of 


the Cincinnati Exposition. 


puilding .will be two stories, 50 x 200 feet. 

A Mr. Kingsland, of Pittsburgh, Pa., claims to 
have invented a process for making steel equal to 
Mushet steel at only a fraction of the cost. 

Perkins & Co., Grand Rapids, Mich., have brought 
out a new shingle machine that appears to possess ¢ 
good deal of merit for doing good, rapid work. 

The Union Malleable Iron Company, Moline, IIL, 
have started their shops again after a year’s inac 
tivity. 
ing. 

The Mason Regulator Co., Boston, Mass., has been 
obliged to run night and day, to fill orders for their 
reducing valves, which are used by several 
heating companies. 

R. Muir & Co., of Winnipeg, wiil build a flour mili 
at Treherne, Man., having accepted the offer of the 
citizens to give a $6,000 bonus and exemption from 
taxation for 20 years. 


car 


A company is prospecting for natural gas at Den- 
ison, Tex. A well 500 feet has already been dug, 
and work will be continued until it is definitely as 
certained whether that town lies in the great gas 
region or not. 

The National Rolling Mill, McKeesport, Pa., are 
constructing a plate mill department for rolling 
plates large enough for 24-inch pipe. Itis expect 
ed this department wil be put in operation about 
the first of January. 

The Dallas (Texas) Cotton Mill was recently start- 
ed. The machinery, which is driven by a 375 horse 
power engine, includes 11,000 spindles, 200 looms, 90 
carders, 400 speeders, three breakers and four fin- 
ishers and two sets of drawing frames. 

The Briggs Iron and Tool Company, at Findlay, 
Ohio, will erect a forge building, 160x 40, on their 


premises. The new bui:ding will contain a guide 
mill. The building to be occupied and used in the 


manufacture of chain is rapidly approaching com 
pletion. 

The Kellogg Mining and Milling Company, capital 
stock $100,000, has been organized, to develop mines 
and do a milling business near Little Rock. J. G. 
Sandidge is president ; G. ¥. Martin, vice-president; 
Anthony Koenen, secretary, and C. T. Walker, 





branches, working drawings for the transmission 
ot power by steam, water. air and electricity. 


Contract work of all kinds executed promptly and 


ings in large quantities can make money by corre 
sponding with Rawson Mfg. Co.,Hornellsville, N.Y. 


A system of easy lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and 
effective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F. N. Spon, 12Cortlandt st , N.Y. 


* Indicator Practice and Steum Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making ail required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid, Published by John Wiley & Sons, 15 
Astor Place, New York. 


‘Binders ” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexiole 
covers, with full page opening flat. Either will hold 
the entire 52issues of any volume. AMERICAN Ma- 
CHINIST Pus’G Co., 96 Falton st , New York. 


‘practical Drawing.”” ByJ. G. A. Meyer. The 
above series of articles now running in the AMERICAN 
MACHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Nov. 3, 1888 issue, 62 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to anv part of this coun 
try or Canada at 5 cents eacn. 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 


** Modern Locomotive Construction.”” By J.G.A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at- 
tention of rai.way mechanics all over the world 
Commencing with the June 27, 1885 issue, 76 articles 
Oct. 27, 1888 issue. Copies containing these arti- 
cles sent by mail to any part of the U. 8. or Canada 
at5 cents each. AMERICAN MACHINIST PUBLISHING 








Co., 96 Fulton st., New York 


on reasonable terms. Parties wishing gray iron cast- | 


AMERICAN Ma- | 


bave thus far appeared up to and including the | 


treasurer. 


| The Link Belt Machinery Company, of Chicago, 
have begun the erection of their new foundry, tobe 


| located on their 5%-acre tract at 39th street and 
| Stewart avenue, Chicago. The structure will be 
286 feet long by 87 feet wide, and will probably te 


completed before spring. 
| The Chicago, Burlington & Quiney people have 
notified the Indianapolis Car Works that they bave 
been awarded the contract to build 
for that company, to be delivered as fast as practi- 


1,000 box cars 


cable. This contract, with those recently taken, 
| wil keep the works busy until spring. 


Lodge, Davis & Co., Cincinnati, Ohio, write us 
that they have recently received heavy orders for 
machine tools ‘They also write that they sold as 
many as 35 and 40 duplicates of tools on exhibition 
at the Cincinnati Exposition. They have lately 
shipped two car loads of tools to San Francisco. 

The increase in the Niles Tool Works, Hamilton, 
Ohio, gives them a working space of 116 x 400 feet, 
divided into. three Two twenty-ton 
traveling cranes command the entire middle sec 
tions, and stationary cranes cover the side sections. 
The company has just completed a new black 


sections. 





smith shop 55 x 120 feet. 


The Lincoln Iron Works, Rutland, Vt., have issued 
a very complete catalogue, fully illustrated. of ma- 
chinery for handling and working marble and stone. 
| They manufacture a very complete set of machinery 
for the purposes named. The catalogue also con 
tains tables of weights of iron, areas of circles, 
standard hoisting ropes, decimal equivalents, etc 
| ‘The Waterhouse Electric & Mg Co., of Hart 
| ford, Conn., were awarded a gold medal at the 
Cincinnati Centennial Exposition, and two silver 


| 


medals, the same covering the are light plant 


received a medal for their duplex steam pump at | 


George E. Knowles, of Trenton, N. J., will build 
a knitting factory at Sheffield, Ala. The main | 


They report the outlook as very encourag- | 





9 


at 
the Exposition. This the second gold medal 
awarded to the Waterhouse Company, the first 
being received from the Mechanics’ Fair, Boston, in 
December last 


is 


We were recently shown a specimen of Tobin 
bronze, made by the Ansonia (Conn.) Brass and 
Copper Company, which is tied into a knot, appar 
ently about as well as could 
of the same diameter. by Prof. Thurston 
showed this metal to have a tensile strength of 
67,000 and upwards. The New York offices of this 
company are 19 and 21 Cliff street. 


be done with a string 
Tests 


Jones & Rogers, No.5 West Fourth street, Cinein 


nati, O., are designers of special machinery for 
metal or wood working; also factory plans, ete., 


for anyone requiring such service. They are also 
builders of gearing, friction pulleys and couplings, 
shafting vises and 


tomatic 


power-measuring machines, au 
brakes for electric railway trucks, ete 
They issue a large card describing what they do. 

A co-operative cotton mill is proposed at Camden, 
8. C. The capital is to be raised by weekly assess- 


ments of 50c. per share. Subscribers who pay in 


| advance will be given three notes of the company, 


payable in 66, 134 and 200 weeks respectively, and 
bearing 7 per cent. interest from date. Each note 
at its maturity will be taken up by the company, 
and a certificate of stock for principal and interest 
given. 

Miller, Metcalf & Parkin, steel makers, of Pitts- 
burgh, Pa., and 480 Pearl street, New York, have is- 
sued a little book, handy for the pocket, which con- 


| tains the most complete tables of the weight of sheet 


and plate steel of any we remember to have seen, 


| also tables of the weight of drill rod wire, polished 


compressed drill rods, areas of circles, decimal equiy 
alents, gauge measurements in thousandths of an 
inch, and rules for finding the areas of various 
forms. Itis a book that every mechanic will find 
useful, and is sent free on application. They also 
send free a valuable book on the working of steel. 

The Beckett Foundry and Machine Company, 
Arlington, N. J., have lately shipped one of our 
steam hoists to the estate of J. Couper Lord, for one 
of their iron mines at Port Oram, N. J. hoist 
has two steam cylinders, 15 inches diameter x 24 
inch stroke of piston, and two drums, 6 feet diam 
eter x 4 feet long, each fitted with powerful jaw 


This 


| brakes and steel band friction driving arrangement. 


The drum shaftis&to 9 inches diameter x 24 feet 
long, supported by four heavy bearings. The main 
driving spur wheel is 12 feet diameter x 10 inch face 
and 8inech pitch. The total weight of this machine 
is about 26tons. 

The Hussey Re-Heater and Steam Plant Improve- 
ment Company, 15 Cortlandt street, New York, send 
us a long list of prominent manufacturers that have 
adopted their re-heaters. One of their recent orders 
from the Sewall & Day of Bos 
ton, Mass., for both a Hussey re-heater and a com- 
pound automatic low pressure feed-water heater, 
for use in their new factory at Brighton, Mass. Both 
apparatus are to be placed in the main flue between 
the boilers 1,000 horse-power) 
and the chimney, which is about 175 feet high. The 
from the boilers will 
first pass the Hussey re heater, to re-heat the ex 
haust steam ; and the water heater will then utilize 
the remaining heat in the gases for heating the feed- 
water to 212 Fahr. heaters for 
Sewall & Day taken together weigh about 24,000 
pounds, 


is Cordage Co,, 


(aggregating about 


waste gases of combustion 


degrees These 


The Southern Furniture Manufacturing Company 





have bought from the Purslow estate the property 
| bounded by Tchoupitoulas, the river and Napoleon 
| avenue and Berlin street, consisting inall of about 
| three large squares, with batture privilege, for $20, 
}000. They intend to commence to build as soon as 
The buildings will of one four 
story brick building, 100 teet wide by 300 feet long, 
which will be the main factory. Another four 
story brick building, 80 feet wide by 300 feet long, 
will be the storeroom and finishing department 
The finishing room will be 80 feet square, and wilt 
be fire-proof. It is intended to put nothing but the 
latest improved machinery in all of the 
different departments, as itis a well-known fact that 
| furniture can be manufactured here as cheap, if 


possible. consist 


| best and 


not cheaper, than anywhere inthe United States 
}if the ;roper machinery is employed. There is 
enough stock already taken to complete the fac 


|tory. The company have already engaged a super- 
intendent and the different depart- 
ments from the West. Orleans Times-Demo 


for 
New 


foremen 


erat, 


The Bridgeport Boiler Works, Bridgeport, Conn., 
Wm. Lowe, proprietor, have met with their usual 
good fortune in orders for fall and winter work for 
their specialties—the and the 
feed-water heater, and other kinds of boilers, and a 
which keeps their facilities 
Amongst the orders for the Lowe 
100 horse-power, with al! im 
Crucible Co.. 
a duplicate of one furnished them 


Lowe boiler Lowe 
variety of other work 
fully employed 
boilers is one fora 
provements, for the Joseph 
Jersey City, N.J.. 
two years ago; an order for 600 hors: power of Lowe 
boilers for the new works of the Aluminum 
and Bronze Co , of Bridgeport, Conn., and others of 
from 50 to 75 horse-power. Amongst the orders for 
Feed-Water Heaters is one of 600 horse-power for the 
Edison Electric Light Co., Kansas City, Mo. This 
makes the third one of this size sent to Kansas City in 
ashort time. The Pratt & Whitney Co., of Hartford, 
have adopted the Lowe system of traveling transfer 


Dixon 


Brass 


cranes for their new works and warehouse at their 
works at Hartford, 
and convenient that 


make for others. 


Conn., and find it so capable 


they will advocate, sell, and 
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Machinists’ Supplies and Lron. 


New York, Nov. 
Iron—American Pig—The general features of the 
market remain the same as at ourlast report. Fin- 
ished iron is in good demand, a fact which tends to 
impart a feeling of confidence in the future. We 
quote Standard Lehigh and North River brands 
$18.50 to $19 for No. 1 X Foundry: No. 2 F —— 
$17 to $17.50, and Grey Forge, $15.50 to $16.2 
Scotch Pig—We quote Coltness, $21.50; Gartsher- 
rie, $21; Summerlee, $21.75,; E glinton, $19.25 to $19.50; 
Dalmellington, $20.25; Clyde, $20.50, and Langloan, 
$20.50. 


10, 1888. 





Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning 
for the ensuing week's issue, 


‘* Situation and Help” 


Wanted—See bottom of third column, page 11. 

A draftsman with experience wants a position. 
Address P. Q., AMERICAN MACHINIST 

Good mechanical draftsman wants position in 
boiler and engine work. Box 44, Am. MACHINIST. 

Draftsman—A competent man wants situation as 
assistant draftsman. Age, 30. Box 37, AM. Macn. 

Young man, age 23, good exp. in shops and draft- 
ing room, wants employment. Box 42, Am. Macu. 

A first-class pattern maker, English, wants a po- 
sition as foreman: good draftsman; age 33. Box 
$5, AMERICAN MACHINIST. 

Wanted —By practical patternmaker and drafts- 
man, position as foreman pattern maker. S. K. 
AMERICAN MACHINIST. 


Wanted—A young man in drawing office. 
fair — ledge of drafting and some experience 
The D. A. Tompkins Co., Charlotte, N. C. 


Position wanted by young man as draftsman or 
foreman in machine shop ; good experience ; used 
to handle men. Address S. N., Am. MACHINIST. 

Wanted— After Jan. 1, 1889, position as machine 
shop foreman, accustomed to saw-mill and engine 
work ; best ref. Address A. H., Am. MACHINIST. 

Mechanical draftsman, competent designer, able 
to estimate work and handle men, is open for en- 
gagement:; first-class references given. Address 
Draftsman, AMERICAN MACHINIST. 

Draftsman—Employment wanted by competent 
mech, engineer ; English trained ; thoroughly prac- 
tical; British Board of Trade, 1st class; references 
American and Foreign. Ability, Am. Macuinist. 

Wanted—Position as mechanical draftsman, by 
young man ; has had 6 years’ practical experience 
amongst marine and general work in England ; also 
good theoretical training. Box 41, Am. MACHINIST. 

Wanted— Honest, capable man to take charge of 
small machive shop in Boston, that turns out a 
variety of work; must be capable, systematic, and 
in every way reliable; state experience, last posi 
tion, and wages expected. Box 43, Am. MACHINIST. 

Wanted —English fitters or turners returning 
home, who have worked in first-class shops in New 
England, manufacturing highly finished work, to 
please apply, either by letter or personally, to 


with 


George Richards & Co., Limited, Broadheath, near 
Manchester, England. 
189—Two mechanical engineers, having large 


experience in machinery and tools, commanding 
the English, French, German, Italian and Scandi 
navian languages, desire to represent an American 
firm at the Paris Exhibition in ’89: correspondence 
solicited. Address E. F. G., AMERICAN MACHINIST. 











+ MISCELLANEOUS WANTS ¥, 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent steel tube se rapers | are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 

August C. Christensen, 24 State st., N. Y., consult- 
ing engineer for bydr. and pumping machinery, etc. 

For Sale—Cheap, by set of small steam engine pat- 
terns. Address A. G. Hubbard, Sterling, Ills. 

Vorrespondence et ited with parties having ma- 
chine or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa. 


For Sale—One Daniels Planer. made by H. A 
Richardson, Worcester, Mass., Table 18x34 ft. Bed 
36 feet. E. C. Stearns & Co., Syracuse, N. Y. 


Wanted—Partner with $1,000 or $2,000; manu- 
facturing machinists’ small tools ; good machinist 
preferred. Address Box 40, AMERICAN MACHINIST. 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati 0. 

Wanted—Partner to take interest in a machine 
shop in the West, with good paying buiness ; aman 
wanted who can invest $4,000 or $5,000 cash. K. K., 
care AMERICAN MACHINIST. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send posial for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—Machine Shop and Foundry, at a bar- 
gain, in Western Obio ; business profitable ; can give 
satisfactory reasons for selling. Address M., care 
AMERICAN MACHINIST. 


FOR SALE, ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N. Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 





CORLISS 





AMERI CA 
RAD LEY’ Ss UPRIGHT 


CUSHIONED 


; HELVE 
(HAMMER 


Com binesthebestele- 
ments essential ina 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
Hammer in the 
world. 


S$ HEATING 
FORGES, 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
coal or coke. Indis. 
S pensablein all shops ti 
keep Bradley's Cushioned Ham- 
mers and men fully emploved 
and reduces cost of production. 


AN 









BRADLEY’ 





. Aug, 3 
BRADLEY&CO. ' 
SYRACUSE, N. Y. : 





1227 
0), L887. 
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Automatic Water Heater, 


Heats water to 212°, without pressure. 
ure will heat water to 320°. 





With press- 


NO COST FOR FUEL. UTILIZES WASTE HEAT, 
NO SWEATING. NO CORROSION. SAVES 


FROM 15 TO 25 PER CT. OF FUEL. 


The most perfect and effective Feed Water 
Heater ever devised. 





SEND FOR CIRCULAR, 


THE HUSSEY RE-HEATER 


-AND 


STEAM PLANT IMPROVEMENT 0 


15 Cortlandt Street, New York. 


A. S. Hater, 





Pres. S. D. BREWER, Gen. Man. 





“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
oe eee 












Scroll Saws, 
Circular 
Saws,Lathes| 
Mortisers 


Catalogue 
Free 


of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


PATENT 
Bndeonort Machine Tool Works, 


E P. BULLARD, Prop 
BRIDGEPORT, 














THOMAS P. SIMPSON, Washington, 
D.C. No atty’sfee until Pateat ob 
tained. Write for loventor’s Guide, 





CONN. 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





many reputable engineers and persons using them. 
Address as above. 








MPROVED 
PUMPING 


MACHINERY | 





93 Liberty St, | 113 Federal St., 
NEW YORK. BOSTON. 


For Send 
Every er. 
Class 
of Work Sllustrated 





MACHIN IS'L 


NoveMBER 24, 1888 
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THE DEANE STEAM PUMP GO. 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelph 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUNPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGU! 





table (4 feet), 


work it has proved a superior tool. 


The Hendey Geared Friction Planer 


16inch x 16inch x 4 feet. 

For Die Work and use in Tool Rooms this planer is particularly adapted. 
accurately to a line, and stroke can be quickly changed from one inch to full capacity 
maintaining at the same time a uniform | cutting speed. 
for change of speed, and automatic horizontal, 


It will pl 


It has a cone pull 
vertical and angular feed. For ab 


For Planers, Shapers or Engine Lathes, address 
THE HENDEY MACHINE CO., TORRINGTON, COND 





64 & 66 SO. CLINTON STREET, 
CHICACO, ILLS. 


CRUCIBLE or BESSEMER. | 
Strong. Sound. Uniform. | 


MILLER, METCALF & PARKIN, 
CRESCENT STEEL WORKS, 
PITT2RURGH, PA. 


480 PEARL STREET | 
NEW YORK, RN. Y. | 











Saws. 
on trial. 





Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


OUR SPECIALTIES, 8, 12, {4 and {8 inch Lathes. 








Lathes 


CINCINNATI, 0. ° 








INCOMPARABLE FOR STRENCTH, 


STEPHENS PATENT VISES. 


"phir oven CAM AND TOGGLE JOINT 


Stationary or Patent Swivel Bases. 


DURABILITY 
FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. Maca 
in 2, 234, 344, 444, 544, and 6% inch width of jaw. 
Sold by the Trade. 


Send for Circular 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 
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A New and Important Book on 
Metallic Alloys, Solders, etc. 


ome Sf) fmewee 


JUST READY. 


10: 


THE METALLIC ALLOYS 


A Practical Guide for the Manufacture of all kinds of 
Alloys, Amalgams, and Solders used by Metal Workers ; 
together with their Chemical and Physical Properties, 
and their Application in the Arts and the Industries : 
with an Appendix on the Coloring of Alloys. Translated 
and edited, chiefly from the German of A rupp and 
Aesrees Wildberger, with extensive additions, by Wm. 

Brannt, one of the editors of “The Techno-Chemical 
Ree seipt Book, "etc. Dlustrated by 16 Ongrarings. 12mo, 
Ga Veeee DE. scores oes aes ee $2.50 


te By mail, free of postage, to any address in the world. 
Cen de scriptive circular giving the ful! contents of 
the above sent free to any one who will apply. 


Gee Our New and Revised Catalogue of Practical and 
Scientific Books, 84 pages, 8v0, and our other Catalogues, 
the whole covering € very branch of Science applied to the 
Arts, sent free and free of postage to any one in any part 
of the world who will Surnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S. A. 








DODG 


Independence Wood Suit Pulleys. 


COOKE & CO., No. 22 Cortlandt St., 
NEW YORK., 


Derry a stock equivalent to over 40,000 
ron pulleys, lighter and better 
than “iron. 
Read the following extract from a letter from on 
of our edee's referring to these pulleys. 
. M. BARROW, 


“Tanner, (¢ Surrier le Dealer in all kinds of Rough 
‘and Finished Leather, 


* Ringtown, Pa., 





a s July 19th, 1s 
COOKE & CO., 
“ Gents:—* ******* They are the best pulleys I « 

‘saw; our stone ran so fast that the grain coulda not g 

my A but would fill up the eye in the stoneand when tu 

* would drop in a quart or two at a time and slip the stra 

on the line shaft, and threw it off several times. Bb 

“there was no slip tothis. I told my son we would nev: 

* buy an iron pulley again. 

Yours truly, 


” 


“P. M. BARROW 


Write for Prices, Mentioning this Paper. 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS and | MACHINE SHOPS 


CRINDING MACHINES) For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROR CO., PA 


Or. A, ROGERS. 19 John t., X.Y. 
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BORING »° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 


Wilmington, Del, 





From JONES & LAUGHLINS, 


PiiTspurGu, Pa, 





on The s Foot Boring and Turning Mac} 
which you shipped to August last, perfor 
its work very satisfactorily.” 


us in 





1888. as Man. 
SIZES 

5, 6, 7, 7-10, 8, 9, 

ae) 12, 14, 14-20 ft. 


April 21 JONES, Gen. 


10, 10-16, 
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NICHOLSON FILE CO. “rts 
: Files of Rasps <a 





ee) 





FILE CARD. 





FILE BRUSH. 


Having the Increment Cut. 

Th illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than : e usually found, the ae of those in use being rudely devised and troublesome, and we 
believe. for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have lot already given them a trial, will find it to their advantage to order the File Card and File 


h at once. 
— Manufactory and Office, 


PROVIDENCE, R.1., U.S.A. 
THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 








-E 


e GLE OR DOUBLE CONNECTION. 
E PRICE LIST. 
g acs ee. 3 
| * Pate: ....>. $10.00 | $12.00 | $15.00 
Capacity pt. $ pt. + pt. 





NATHAN MANUFACTURING CO. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Strect, New York. 
85 Queen Victoria St., London, Eng. 
ESTABLISHED i859. 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE, BROWN & CO, Limited, ors'wsse awe ¢x, 


Manufacturers ofall kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


: For Shearing Tools and Turning Steel Tires. 
| BRANCH OFFICES: Boston, 127 Oliver St. New York, |2 Cliff St. Chicago, |7! La Salle St. 


Established in 1874. 


CLEVELAND, TWIST DRILL CO. 











Kent Ave. and | 
South roth St., | 
Brooklyn, N. WY. A 


Buliders of Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
Al r Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 





James Bleecker, Auctioneer. 


SALE BY ORDER OF THE TRUSTEES OF THE 
UNION INDIA RUBBER CO. 


James Bleecker & Son 
will sell at auction on 
WEDNESDAY, NOV. ‘21, 1888, 


at 12 M., at the Keal Estate 9 hange, 65 Liberty st. 
New York, the valuable New York City property of the 











Office and Works, 


13 to 21 Main Street, 


UNION INDIA RUBBER COMPARY. consisting of 


the 
Entire Block 


FITCHBURG, between 4TH and LEXINGTON AVES., 13IST and 132D 
Pe STS. and HARLEM RIVER, with the “large four-story 
MASS, Brick Factory Building, Boile rand E ngine House, Stables, 


Carpenter Shop, &e. 
‘Also the water rights on the Harlem River which belong 

to said property. 

The buildings have about 60,000 square feet of floor space 
and are suitable for any business. 

There is also a good two-story and basement brick dwell 
ing- house on 131st st. 

The location of this proper rty, in full view of all the traffic 
of the N. Y. Central, N. N. H. and Hartford and 


SEND FOR CATALOGUR (E.) 


ROOTS’ NEW ACME HAND BLOWER. 


For oe ‘ksmiths, ete. Slow Speed, Positive Blast. Is Durable, 
ym pact and Cheap ; also Portable Forges, Tuyere 
Irons and F oundry Blowers. 

















e = Harlem Railroads, and the bias 28 over the Harlem River, 
® es makes it valuable as an advertisement to business. 
g &, 
= Ee | . TERMS AT TIME OF SALE. 
3 Re s Full particulars can be obtained at the Treasurer’s oftice 
DH a e S| 4 7 Broadway, or at the auctioneer’s office, 150 Broadway. 
5 
& F824) our 
Sia 3|/NEW Tk 
el mG | tnt rote rah. ata ts coro of 
ty A 238 6 wo 
: Z Se: Chas. A. Strelinger & Co. 490° Detroit, Mich. 
=o Ce 
g BSaA | The Almond Coupling 
,o) = A 3 xf : A NEW quarter turn 
% o ba = 8 : = motion to replace 
; =o s i quarter turn belts and bevel 
= = ozs By Pi gears. 
1 Ee | 7, R. ALMOND, MFR., 
-¥ Y 83 and 88 Washington Street, 


BROOKLYN. N. Y. 


FG. CO. 








BEAUDRY’S 


i DUPLEX 
A Power Press MANUFACTURERS OF 
COMBINING 34 
PRESS, SHEARS 
AND ‘PUNCH. Beach 


BEAUDRY & CO, 


Formerly of Beau- 
ie 


Street, 


fFEEO TO BOILER 


r mo gry RB. nt Power 
4 > -- ) 

: “y oI Sole Manufacturers. Boston, 
: Also manufacturers of 
' HARD COAL HEAT- Mass. 








aT 








e 


ING FORGES. 
Room 4, MASON B’DG, 
70 KILBY S8T., 








The Park Injector, 





GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS every stevice 


00 ee OZ—-V=ZCV VWVPT | 


| 
| 
1] 
| 
| 
| 
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|G, W. LE couNrT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT'S 
MEAVY STEEL boa 


No. neh, Price 
3-8.... 


can be substituted. 





the thread wears. a Heavier Screw 
[[0J 8 1aq304M ‘aA0ge 8B 030}8 ‘Fupepac Usy MA 
PaUepssy PUB Op 9438] '8MH9I9§ 12938 WITM 


Fe Gon (839 AABay S.juno9 27 


_ This Dog has a Very Heavy Poss, so that if 


} 21(ext.)6 ...5.00 


One Small Set of 8—by 1-4 inches to 20 inch, $6 
One Set of 12—by 1-4in. to2 in. continued by 1- Zin, tod in. 13.25 % 


JOHN WILEY & SONS," 


SCIENTIFIC AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free bv mail 








D OS: 





\ BOILE R FEEDER — BREWERS AIR PUMP 


PUMPING MACHINERY 
FOR ALL PURPOSES. 

















HALL STEAM 
9{ Liberty St., 





Boiler and 
Pump Combined. 


HALL DUPLEX STEAM PUMPS. _ 


Send for ! New a 


S, 


| ee 
l 


- _— = 
FIRE PUMP ~ DUPLEX PUMP — 


SEND FOR CATALOGUE 
AND PRICES. 














PUMP CO., 


New York. 











THE VOLKER 


on 


H. D. 








Kendall & Co., 
Goulds & Austin, 0} hicago ; 
td oO os Sheriff 


ers yh eite ie Grand Rapids; E. F. 
Montgome ry, 


Co., 
ri ‘olumbus Supply Co., Columbus, O.; C.8. Leeds & Co., Gasmenpots: 






& FELTHOUSEN MFG.CO. ion 
MANUFACTURERS OF Factory 
meaning ed STEAM i ales. Prices 
' Poe DUT ANI Lie, rlijry by 
A. Aller, New York; Walworth ( onetrueiion and Suppl Co., Boston 
genes |. Snell, Philadelphia; Thos. J. Bell oo Aheln nati: Shaw, 


Toledo ; The George Worthicgtos c Co., Cleveland; 
Kennedy & Pierce Machinery Co., 
& Ashworth, Pittsburgh, Pa.; Jos. Baur, 
ch.; Jas. Jenks, Detroit; Wickes I ros., East naw ; 
Osborne & Co., St. Paul, Minn.; 
a, Spence & Co., Milwaukee; Joshua Hendy Machine ‘Works, 
Francisco; Flynn *& Emrich, Baltimore; Forbes, Liddell & Co. 
Ala ; Bailey & Lebby, Charleston, 8. C.: Pond En ineer- 
St. Louis and Kansas City; O. B, Goodwin, Norfol 


Coleman, New Orleans. 





‘ TITTLE 
GIANT.” 







For Fee college all Steam Boilers. 


RUE’S “linia 


Superior to all others for Raising 
and Fore me Water and 

other Li 
= oe ‘_ Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injury 

i and facilitating the Raising of Steam, 
RUE M’F’G CO., PHILA., PA. 

CATALOGUES FREE. 


iquids. 








| eee STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 





No. O.—Bench Grinder, 
wheels to 12 in. diameter. 
Adapted to light grinding, such as tools for wood 
werkieg purposes, moulding Cutters, Bits, Saws 


% in. Arbor. Takes 





Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery or Corundum Whev ls 








BEST PLANE IN THE WORLD. 


The Gage Tool Co.’s Self-Setting Plane, 


PrRoF. J. L. MORRIS. SIBLEY COLLEGE OF MECHANIC ARTS, 
Cornell popping & 
IrHaca, N. Y., Oct. Sth, 1888 
GAGE TOOL Co., vin land, N. J. 

GENTS The Planes purchased « of you Jast year are pro 
nounced by both foremen in our wood-working sho ps as the 
best they have ever usec 

We are working one hundred students in our wood shc »p 
at present, all beginners, n« mand to 6 ols; they are ha rd on 
tools, but yours stand the te 

We think the Plane 4 pure Rtas a of you this vear are bet 


se Of last year 
Y urs truly, J, L. Morris, Supt 


ter than tho: 





EJECTORS anp JET APPARATUS. 


Boston, Mass. 





ASK DEALERS FOR THEM. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAV! AT FAVORABLE PRICES, 
Worcester, Mass. 


W. C. YOUNG & CO., Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that 
MAINTAIN a VACUUM on 
GINES and ELEVATE the 
charge WATER to TANK at 
height 
| This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 
NEW YORK 
BOSTON PHILADELPHIA 
CHICAGO sT Louis SAN FRANCISCO 





can 
EN- 
dis- 
any 
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Nov 
Boilers for Export, or for Use in WESTCOTT CHUCK C0 ONEIDA } | 40 
Undeveloped Regions. nF gist, ath 
— ay agg tent a fer ten pe hab mi Had not over 275 Ibs. MANUFACTURERS OF | GEA FD CH UCKS. 4A 
-recte , 7 o brickwork require¢ CES P 
Ne ieee, ys cainiel joints, calked seams, Or packing. LATH F and DRI LL far é DS. 4 
~ gn 5 inch. : 
HARRISON SAFETY BOILER WORKS, | Pal. 
GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. C be U C K S i 1386 y 
4 ‘ Sal —_ 
= aT © 0 
‘S’THRANI’’ é g 








VY ) a Ble ** 
THE ay i SEND FOR CATALOGUE. | co 
A VALUABLE BOOK FOR EVERY STEAM USEP _ s 


AND ENGINEER. i SUPERHEATING STEAM oe A cag bps 


Hytostaic Machinery! yr wonroy ad LATHE CHICK 


PUBLISHED FOR FREE DISTRIBUTION, BY 














PRESSES, < 

THE BABCOCK & WILCOX COMPANY, PUMPS, | 
PUNCHES. clip 

MANUFACTURERS OF ——$——— = a ssi dr 
WATER-TUBE BOILERS, ACCUMULATORS, _ 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. mor _- 

ELECTRIC PERFORATED Over fifty years’ competition has proven cui teataans ask 

— BELTING ! this system of boiler to be the best in every Pi: ° y Gy G ‘ 


respect. The LOWE BOILER, with ail 


improvements, is the simplest, best wearing 


Sicvenie and most economicai of any kind of fuel. 


AIR Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


CUSHIONS. | BRIDGEPORT BOILER WORKS, 






























WATSON & STILEMAN, 


204-21 ¢) E. 43d St., New York- 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue, 


Guaranteed ‘yt, ——— 
BRIDGEPORT, CONN. MUS We ET LAT A NEW CATALOGUE OF 
for , Si WRITE US FOR PRICES. 


rsmuyanim  DYNAMOS|~ Traverse warm, |THE HOGGSON & PETTIS MFG. ¢0.|CUSHMAN CHUCKS 


Manufactured by 


























A 





















































CHAS. A. SCHIEREN & co ln pe and Solicitor of Patents. Est, 1849, 
*» | SPccinieaP education and before uterine the practice re Ra JUST TASTED. 
(MANUFACTURERS.) Rooms 309-11, 225 Dearborn Street, Chicago. Containing new designs. Sizes and prices sent free aa 
CHICAGO. PHILA. NEW YORK. BOSTON. J. H. Raywoxp, oF COUNSEL. INDEPENDENT CHUCKS ch sate etme id 
ACK 
eet The HOPPED Line—Steam Feed=Water Puri oe cusHMAN cnuex eo. ® 
4 ‘ fs / ’ Hy if, nefoep —— Chucks of this class, toga * = bee HARTFORD, CONN. < 
Guaranteed to Prevent Scale in Boilers, from other makes, and we aim several we of ~ 
Using any kind of water. Bl ya Steel Troughs, Easily a WEE WS SERENE OS SEE FORGES OC EMERY AND CORUNDUM WHEELS. | ? 
HOPPES MANUFACTURING co., | THE D. E. WHITON MACHINE CO., Dancy Wood Mahony sa Pat Pep. r 
F y Send for Catalogue D. SPRINCFIELD, OHIO. E> Lass: somes s y ‘al 
Fit up your Boller Shops, Bridge Works, SEND FOR CATALOGUE. | SIMONDS ROLLING MACHINE C g a 
Ship Yards, &c., with my ‘“‘ NEW ” Standard MANUFACTURERS OF ROLLED FORGED ae 5 - 
ESTER MACHINE SCREW CO. UNS STEEL BALLS || = a 
PY For Anti-Friction Bearings, of = - 
PUNCHE ‘Wo SeRBD Best Cast Steel, Hardened,| | & 
S. (* ; rae ESTER, Wii i snl "on Baraiched, pe 
ao at TAY on 
Manufacturers of Set, Cap lormity of temper, and in accuracy an é : 
— s PROVIDENCE, Rul. .namachine Serewny studn te. cn || . 
FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. | Sons couse macune co. S| ek 
GREAT ECONOMY OVER COAL. SCALING AVOIDED. SLOLSTINCe MANN CRIIMRSHE Mee | | Springfield Glue and Emery Wheel Co., springtold, vam. 
oa 4 














Wear of DIES lessened, and better work LATHES PLAMERS DRILL PRESSES. 0 Gaes 
Insurance not increased. No ASHES or CLINKE we ¥. ©. IGMEL ROCHESTER NY, | i 


Continuous fire the whole day. Correspondence solicited. e , : a oO LS. 
AERATED FUEL CO., - Springfield, Mass. THOS. H. DALLETT & GO. Mi AAGHIN N E T oot a 


; J. H. BULLARD, Gen’! Manager. 1305 Buttonwood Street Ordnance Locomotive Warne’ and Btationary Engines, 
| ALDEN SPEARE’S SONS & C., Boston, Mass. : aa aT nds Toes 28 


United States of America. 
Z| Agents for Eascern part of New England PHILADELPHIA, PA, : ial Drills 
i uarnis & COWDERY, Ashtabala, Ohio, Agents for Ohio. Asquith’s Patent Radia 


Portable Drills, Unequaled by any in the World. Send specification of re 











quirements. Large Stock of Tools ready for delivery. 


Hand Drills,| w. asQUITH, HALIFAX, England 








Boiler Shell Drills 
sige a "Seeds Want SHAPING I AGHINES 


FOR HAND AND POWER. 
6’’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


The Celebrated Chaplin Try and Center y Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved SEND FOR CATALOGUE. 
Surface Gauges, Bevel Protrac tors, Depth Gauges, Screw 


Pitch and ¢ ‘enter Gauges, Hardened Steel Squares, ter YEARS WITH THE INDICATOR. a 











centuaies Steel Squares, Spring Calipers, 2 vols., $8.00. By THos, PRAY, JR.- 


FHers, Straight Hdges, Sc.. £6. andC.&M.E. Six thousand sold. my Wiley 's 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. ms, 15 Astor Piace, N. Y., or Thos. Pray, Jt., P.O. 


» J.E. LONERGAN & CO. a 
F rm m 211 Race St., Phils. McMAHON & — UNIVERSAL RADIAL 


Circulars Furnished. 


BOYNTON & PLUMMER, F 

















WORCESTER, MASS. 

















































¥ 
sud ~ RADIAL DRILLING MACHINES FINISHED J 
PATENT OILERS = =. THREE DESIGNS. SIX SIZES. 
; | |_EMBODY ALL DESIRABLE FEATURES HEXAGON NUTS. 
ne ei ete Machinists” Toes ‘en PRICES$450.°°& UPWARD Pact 
egulation 58 
Or i, es , 1 EINE NAT uaa Accurate to Gauge. | 
SAFETY VALVES atent Friction Pulleys, ST TTT TTT 
for Locomotive, WORCESTE = - = — MASS, ER “preset SE,N.Y ‘ 4 G Orders Promptly Filled. R 
Stationary and Ma- . E| fi ‘| we ae itil | hi bititi til a ai 
ete? vo Adjustable Glamping Blocks. | “MACHINIST'S SCALES MP BROS. MCH CO, | y 
Trap. A simple device used to fill under 5 r ; 
1888 Catalugue clamps, when clamping work to vari: | PATENT END GRADU ATION. 
free on application. yards, s¢ hines. r Does Sewer were tennnee We Invite Comparison for Accuracy with all cthers. 
sc ) ¢ . . 
PUMP y ALVES des four shape ‘Send fordescriive S| CORFIM a tea TOR B TRACE N.Y. Wilmington, Delaware. 
Purposes. culars and prices, > 














“ares, Pend E Be 8. loun, } re» ENERGY M’F’G CO., CLUTCH PULLEYS AND | 
prices. PON ngineering 0., Mo. THY” 1115 & 1123 5, 16th STREET, - PHILA, PA. CUT-OFF COUPLINCS \ 
BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. JAS. HUNTER & SON, [| ~ 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. North Adams, Mass. 


one ase Croat omg Bo ae TOINTER FOR FAGING LOCOMOTIVE. BRASSES. } 





thereby avoiding the chemical and mechanical action, which would otherwise 
prevent it from melting. Capisreadily removable, ‘permitting free inspec- 
Will hold any size brass same as held by strap when in tse. 
No more time required to place brass than serew up an ori: 


tion. 
Highly recommended by the chief Boiler Insurance Companies of Great 

nary vise. Any desired thickness of cut can be taken, jointins 

the faces perfectly true. No files required. 


Britain. Over 150,000 sold in Europe since first introduced, with increasing 
sales. Highly recommended also by the U. 8. Board of Supervising In- p 
spectors of Vessels at W ashington, D.C. ; by Prof. R. H. Thurston, and 
many other eminent expert engineers, as superior to any now in use, and 
filling all requirements. Highly recommended also by a number of master 
mechanics. 
PEDRICK & AYER, No. 1025 Hamilton St., Philadelphia, ! 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
wa" illustrated Pamphiets on Application. 233 West Street, New York City. 














2MBER 24, 1888 


Nov AMERICAN 
MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, tas 


Manufacturers of se Patent Straight-Lip Increase Twist Drills, 


solid and Shell Reamers, Beach’s Patent Self-Centering Chuc k, Bit Stock Drills. 
\RILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
_ ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 

Made entirely of 





PAT'D JUNE 14 1887 


i pipe, in close coils and corners that cannot be reached with other wrenches. 
rged steel. Six sizes. Manufactured by 

CAMPBELL PRINTING PRESS AND MFC. 
160 WALLIAM ST., NEW YORK. 


clip} 
dro} 
co. 

325 DEARBORN ST., CHICAGO. 





- GONN. 


FOR HAND OR POWER. 





“| CURTIS & CURTIS, 
66 CARDEN STREET, 


| Pipe Cutting and Threading Machinery, 


BRIDGEPORT, 


NGINE Lathes, Hand Lathes, Foot Lathes, gry ht Drills 
and  prty Machines. Agents, MANNING AXWELL 
Secured for inventors. 1erms | & MOORE, 111 Liserty STREET, NEW YORK. 
Pig a Information free 
707, Washington, D. C 








ORSELL, P. 


COILS & BENDS 


IRON, | 
| 





P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Lathes, 


Planers, 
Drills, 
Slotters, 


BRASS and : 
COPPER 


PIPE. 


ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


2 River Street, NEW HAVEN, CONN 


BEVEL GEARS, 


: Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 
Machinit 
440 ? poo & wee Pa. 











NEW HAVEN MANUFAC’G CC., 


New Haven, Conn. 


SOLDERIN 


Steel 
may be done without v UST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON, MASS, 








Iron and 


GRAPHITE 


LUBRICATING GREASE. 


MACHINIST 


U. BAIRD MACHINERY CO. 


wt Nd PA. 


Machinists’ 
TOOLS and 
SUPPLIES. 
Pattern 
Makers’ 
TOOLS. 


TOOLS. 


Sturtevant 
Blowers and 
Exhaust Fans. 


WILLIAM BARKER & CO., 


Manufacturers ot 
Iron and Brass 
Working 


MACHINERY 


> 140 & 142 PF. Sixth St., 
Near Culvert, 
0. 





Send for 
_ circulars and 
prices. 


MANUFACTURERS OF ‘. ORIGINAL 
TRADE MARK. 


. X 
PIPE CUTTING. & rent MACHINE 


BEWARE OF IMITATIONS. 


None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools, Pipe Cutting 





and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N.Y. 








BUFFALO Lo FORGE c co. 
ASIC N.Y. 


pall ZUM 


th. can exh 





——— 
FOR RCUPOLAS. FORGES. URNACES &CA 
EXHAUSTERS, STEAM F. 
HEATERS & VENTILATING WHEELS. « 
el Coad) ))) ) J Mi ( (4. —\)\\ i oil 


° Blo 





GENTLEMEN : 


PLANING MACHINE. TueG. 


This machine has no competition. 


we have ever examined. 
former Exposition (Cincinnati,) and 
as the highest award we cou!d make 
under the rules would be a Silver 
Medal, we do not wish to detract & 
from its Golden Record, and there- 
fore make no award. 


D. D. MARTIN, ) 
Wo. Corry, 
M. L. ANDREW. J 


- Ju rors, 


The Board of Commissioners have 
awarded a Silver Medal. 


Cincinnati Centennial Exposition. 
To the Committee on Rules, Jurors and Awards. 


We, your Committee appointed to make examination of Class 6, 
Group 41, have performed that duty and find as follows : 
A. Gray Co,, Cincinnati, O 
We can say of it, however, 
that it approaches nearer to mechanical perfection than any planer 
As it has been awarded a Gold Medal at a 








THERM STRONG 


BRIDGEPORT, CONN’ 


M ae PoC, WATER.GAS 


Kel LS 


& STEAM FITTERS 





_ Joseph Dixon Crucible Co., 
Vanufacturers Pencils and Graphite Specialties, 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our W heels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 South Canal St., Chicago, Ill 








| Naval Size 10x34x | 
Constructors 1% in. Com.- | 
Architects. ys ) = rc elreanas “ es 7 “wT 
Hs sa plete CKe"| PATENT UNIVERSAL SCREW-CUTTING CENTER 
Mechanics. practical prob-| DEPTH ANGLE AND 


Assayers. lems solved at| J. WYWKE & CO., TWIST DRILL GAUGE. 


Chemists. sight. 2 ; sie? = Ler se ie 
Solentiets. on receipt of Fine Machinists’ Tools, -E. Boston, Mass—Send for Circular 


75 cents. | 


Mechanical. 
Marine. 
Electrical. 
Mining. 
Hydraulic. 
Heating. 
Sanitary. 
Military. 





Mailed 





students. 





Td al | Pi ype us 
ar F 


! 
1} 








a 
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L. $. STARRETT, 


Manofacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST. 





























—a - 5 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a spe- 











- 
Belt Shifter, 
ented Nov. 2, 1886, 


140 Union St., 
Worcester, j 


Ce 





SEND FOR PRICES, 


FORGINGS. 


——_— 9 —_— 


WYMAN & GORDON, 


Worcester, Mass. 








' ' ) ’ 
WANTED TOOL AGENT 
and West of Penna, 
. - Free Outfit. 

JAMES, 98 Lake St., Chicago. 
pa oe nobel ‘E. H. RANDALL & Co. ) 


South 


In Shop: 


Send toc, for Post- 

















¥ j 


CAE VALVES 
OL tr 
DRED gho sg” ORs 
PUMP GOVERNORS. 
VALVES. 


Rep 
Pp 
CIRCULARS 


ve 
eT 





cM 
" 
i 


AAR ATA ATT TAT TT 

















Siaaa SPR INGS. NEWYORK C 


Mass. 




















GAGE MACHINE WORKS, 


-Waterturd, N.Y. 


Manuf? r’s of 


FOX, TURRET 


AND 


H SpeedLathes 
i Brass F 


Finishers’ 


TOOLS, 





DELAFIELD’S PAT. SAW CLAMP 


With Saw for Cutting Metals. Saves all the broken hack: 
saw blades. In use over two peese in ab parte of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents, Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen ; 1 in. wide, Stubs, 35c. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 


Wood- Working Machinery 


For Chair, Furniture and 

Cabinet Factories, Box Shops, 

a- Planing Mills, Pattern Mak- 
ers’ use, ete. 


ROLLSTONE MACHINE CO, 
45 Water St., Fitchburg, Mass. 
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WILLIAM SELLERS & Co., ‘Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLSTOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THI LOGY Alts TUL 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


=< , Punches and = 


OVER 300 SIZES. 


a ALSO 
p Power Cushioned Hammer. - 








Hamilton, 


OHIO. 





Send for New Catalogue. 


AME RICAN 












Hil GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


ee 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 


Lhes bho rJoronge 





THe Beckett Founpry & Macnuine Co. 
S. A. Beckett, President. ARLINGTON, WN. J. F, A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL MFC. CO. 
IRON FOUNDERS AND MACHINISTS 
MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


MACHINIST 
BEMENT, MILES & CO., 


; PHILADELPHIA, PA. 


—— BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builder: 
Machine Shops, Rolling Mills, Steam Forges, 
Yards, Boiler Shops, Bridge Works, 
Etc., Etc. 


FOUNDRY AND MACHINE DEPARTME iT. 


HARRISBURG CAR MFC. 


HARRISBURG, PA. 


id Richest Award “Seana 


# AT FRANKLIN INSTITUTE NOVELTY | BI- 
TION, PHILADELPHIA. 


We are operating the finest and ist 
successful Electric Light Stations he 
world. A change of speed not exc: ng 
one per cent. guaranteed, running lig nd 
loaded. Send for catalogue. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvTomatTic ENaines 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
SgNpD FoR CATALOGUE. 


ra] ACME MACHINERY CO. 


Manufacturers of **ACME’’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 
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CORLISS THE LANE & BODLEY CO. 


4 HIGH PRESSURE, CONDENSING and 


_ “a, COMPOUND 
CORLISS ENGINES 
—» STEAM ares 
THE LANE de BSODLEY GO, ®57 S08 04. Sons ware 
ACHINER 
~~ For Reducing and Pointing Wire, 


> ' ESPECIALLY ADAPTED TO POINTING WIRE 
wep or Thrust Bearing RODS AND WIRE FOR DRAWING. 
FOR For Machines or information, address 









THE 





Lathes, Drills, Worm the manufacturer, 


Shafts of Elevators or! 9 §. W. GOODYEAR, Waterbury, Ct. 


Hoists, Jack Screws, Mill 
Exhaust Tumbling Barrels. 


Stones, Water Wheel and 
Henderson Bros. 


Propeller Shafts. 
Bearings of all sizes made to 
» MANUFACTURERS, 
= WATERBURY, CT. 


order, and patent rights for 
SEND FOR CIRCULAR. 


THE LAIDLAW & DUNN CO.. 





G. L. BROWNELL, 
WORCESTER, MASS. 

Correspondence Solicited. 

MONTGOMERY & CoO., 


105 FULTON ST., NEW YORK, 














NCINNATI, O. 
TOOLS, SUPPLIES AND MACHINERY | eurctases of uccowaN romr'to, ea” oe, 
’ ; EST’D 1862. ag 8 
FOR ALL BRANCHES OF THE MECHANICAL TRADES. a 
isa ms) api MAR DF 





SSVHH HLIM 


SMOOTH & 
INSIDE & OUT. “ 


“SUAGNITAD AAILVM ATAVAOKAD 











NS 
OSGOOD DREDGE 00., Albany, N. Y. 
RALPH R, OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, ee 


OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 


tu’ x25"'x 6 ft. Size‘ 
30''x25''x 8 ft. Size “6 > 
30''x25''x10 ft. Size “om 
36’'x30'’x 8ft. Size **D.” 
36''x30''x10 ft. Size * D.” 
418''x36''x10 ft. Size ** KB” 
48''x36''x14 ft. Size ** K.” 
48 ‘x48"’x12 it. Size ‘‘ KE. 1.” 
48''x48"'x14 ft. Size ** EK. 1.” 


ehh eh ek a ek pk pk et 
= 


WRITE FOR PRICES, PHOTOTYPES, Ete. 


Detrick & Harvey, 


BALTIMORE, MD. 














Combined Steam ecneaiet and Derrick Car. 











CINCINNATI, 
w OHIO, U.S.A. 


STEAM ENGINES) J-A.FAY & C 


B 
Upright and Horizontal, UILDERS OF IMPROVED 


Stationary, WOOD-WORKING MACHINERY 


Portable and Semi-Portable. 
Embraces nearly 400 Machines for 


8 to 16 Horse Power. 
PLANING & MATCHING 


: Illustrated Pamphlet Free. Address 
JAMES LEFFEL & CO Surfacing, Monlding Tenoning, Mor- 
tising, Boring, and haping, ete. 


SPRINGFIELD, OHIO, 
Variety and Universal 


or 110 Liberty St. New Yor 
WOOD WORKERS. 


T ING MACH ES. Band, Scrolland C ircular Saws ,Re- 


ALL STYLES WITH sawin “Machines, Spoke al Wheel 

= Machinery, Shafting, Pulley ete. 

Latest Designs and Improvements All of the highest standard of excel- 
For cats and prices address, 


BICKFORD DRILL 60., 


W. H. DOANE, Pres, 
= Front & Pike Sts., Cincinnati, O. 
—_AUTOMATIC— 


WIRE STRAIGHTENER AND CUTTER. 


Rotary Straightener. 













D. L. LYON, Sec'y. 





Something New! The most useful 


One, two, three, and patented improve 
four spindle drills for ment indrillpresses 





light work. for years is applied. 


Seees eee 

























Spindles driven Over 1,000 in 1s 
> with single, endless Buy the latest sii 
belts. Large Griving best. Special ma- 

Automatic Self-Feed pulle ys, tightene aan chinery to ord 
Spiral Tubes. : ariable speeds pro- Catalogue of tint 


tools free. 


Dwight t Slate Machine Co 


HARTFORD, CONN. 


KORTING GAS 
ENGINE. 


1 to +90 Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 


these in vided. 
our machines. They 
can also be used in 
any Hollow Spindle 
Lathe, making it a 
perfect rotary Wire 
Straightener. 


We use 





The = =e or Wire 
OTM UCT eTF4IT 


Manufactured by the 


COLLINS GIBBONS MFG. c0., 


20 8S. 2d St., St. Louis, Mo. 


The | RIGHARDS OIL ENGINE. 


Started = anes 
a match. NO BOILER. 
NO STEAM. 
NO DANGER. 


Fuel, Crude 
Petroleum or 















Kerosene. under full guar- 
— antee to every 
= Cheaper than purchaser. 
all others. 


OVER 125 IN Usk 
IN N. Y. CITY 


CATALOGUES on 
APPLICATION. 


| &  KORTINGGA 
P ENGINE CO. 


Fn ine ag. (429) 481 & 433 Greenwich Street, 
cman St., Boston,” Cor. Laight Street, NEW YORK CITY. 


BINGHAMTON HYDRAULIC POWER CO. 


= M4 tell ths = 





SHIPMAN . 
Automatic Steam Eneine, 


KEROSENE OIL FOR FUEL. 
Over 2,500 in Use. 





1, 2, 4,6,8, & 12 Horse Power 

For Farmers, Printers, M’f’rs, = 
pumping water, sawing wood 

making ice cream, ete. Men LIMITE D. 


tion this paper, 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


ZG in Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
, in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


SS mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
wT " 5 AGENTS : W. L. SIMPSON, 18 CORTLANDT STREET, N, Y. { ROBINSON & CARY, St, Paul, Minn, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 












The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or _ fluid 

ressure. 
We also manufacture Blessing’s Albany Steam Traps, 
_ Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR, 


De ALBANY STEAM TRAP CO., Albany, N. Y. a 
“OTTO” GAS ENGINE WORKS. SIMPSONS CENTRIFUGAL SEPARATOR 


SCHLEICHER, SCHUMM & C0., AND TRAP. 








43d & Walnut Streets, 130 Washington Street. aia i ae ca 
Philadelphia. Chicago. or supplying Clean and Dry 


Steam to Engines, Dryers, Ete. 
Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson’s 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 


New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL Steam Plants furnished com- 
**Otto’’ Gas Engines. plete and erected. Send for 
VERTICAL particulars. 





**Otto”’ Gas Engines. 


KEYSTONE P 
TWIN CYLINDER ENGINE AND 


“Otto” Gas Engines. ; MACHINE WORKS, 
COMBINED FIFTH AND BUTTONWOOD STS. PHILA., 
“OTTO’ GAS ENGINES AND PUMPS, we ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N. Y 


= = gn" CA ESGNES AND DYNAMOS. Ce eer 
=— 
sont 20 te Dinethecamo work "ANY! BS ANN ST # New Yorx«: 
RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governor, 
P Balanced Valve. High Speed. 
He Stationary Oilers. Best Economy. 





















Gold Medal Cincinnati Exposition, 1884, 


Tir JW T. NOVE Me. 0, 


SSE Mee Ss BUFFALO, N.Y. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


From 1-4 TO 15,000 Ibs. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, ete., for Locomotives. 
STEEL CASTINGS of eve ry descr iption. 
, Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office 407 Library St., Philadelphia, Pa. 


WACHIMERY ON HAN THE PORTER-HAMILTON 














¢ 
Kin. <42in, P laner. Bridgeport, new. 
2 1.) and 6 f Powell, - 
4 x tt. Powell, si 
Win xsft, ** each Atherton, Powell & H. & P. new. 
121 -" Niles, Al. 
l4ft Enterprise, cheap 
1-2 ft. E ngine “kar S. M. & Uo. new. 
l 6 ft Young, ae 
ft. “ “ 
y 6 ft. - Plaadell, - : F a a 4 ‘ —— 
I ft. a Bogart, ae as say"; “ 
4 6 ft ; “Gap Bed, S.M.&(Co.,, “ The Best Engine in America for Heavy Work. 
and ® ft. 5 Porter, " Ww 
lr rHands ft " Blaisdell, bid ’ ILLIAM TOD & co., 
i x6-8-10 & 12 ft. Bridgeport, “ 7 
s Wal? ft, Waren) Stakes. A Youngstown, Ohio. 





-l4ft. as Ditferent Makes, 


y y length sed ** Bridgeport, “ 
ft 65 Niles, heavy, good. AT DROP PRESS. 
10-12 & 141 2° Br dge port, new. NEW HAVEN 
tt ad 


24 in. 14k 20 ft. Wright, BEECHER & PECK, CONN. 


: ie & isf En > Lathes, T. & S. “ 
faeemat | DROP FORGINGS 2 
28 ‘inc h Drills Blaisde Hl, OR §TEE 
; «8. “ q 


32 inch BEECHER & PECK, NEW HAVEN CONN. 





A f n Universal Radial Dall, = 
Ua t Turret Lathe, Lodge, Davis & Co. “ 
~ rew Mac chine, Jones, Lamson & Co, pa BAKER’S COMMON 
x Brown & Sharpe. * 
rvin Hand Miller, Al, 
+ Pate At. ILTER. 
-attern, _ goed order. 
0 AU Mier, gn & Sharpe, “ee Te the most Simple, Neat, 
ine *lain ‘ = 2 
N “ 15 Plat i ‘ “ Complete and Convenient 
rface Grinder, “ “ ae OIL FILTER in the Mar- 


ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taker 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete.. 

etc. Manufactured and for sale 
by CHAS, F, BAKER,; 


223 Third Ave., 8, B., Minneapolis, Minn, 


_ Cold Rolled Shafting in Stock, Send 
for list. Write for what is wanted. 


E. P. BULLARD, 


62 COLLEGE PLACE & 72 WARREN ST., 


NEW YORK. 
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STEAM | ENGINES 
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— TAKEN 



























_ n 
6 pee Lis 5Sa. 


o> ENGINES 


ich Pressure, 
‘onde psingal Cmpouyg 
TUBULAR BOILERS. 





Eclipse Corlss Engine. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACEN 








FRIGK COMPANY, Builders 


WAYNESBORO, PA. 


_A GENUINE “CORLISS.” 








PAYNE HIGH SPEED CORLISS } NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 











SS — 


Economy of Fuel & Regulation equal to anything in use. 


B.W. PAYNE & SONS 


ELMIRA, N. ¥ 
45 Dey St., New York. 


Hill, Clarke & Co., 
Boston, Mass. 


' to S. Canal St., Chicago, III. 





JOHN McLAREN 


se apne 
Engines, 


AIR 
Compressors 


and 


BOLLERS. 









ENGINES uae 5 ‘ 400 ao Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS #@ GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





VOLNEY W. MASON & CO., 


PROVIDENCE, R. I. 


SWEET’S 
Measuring Machine 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO. 











Syracuse, N. Y. 


Friction Pulleys, Clutches and Elevators, 





American Standard Gange & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


35,000 
in Y 
Use. Flat Bar Gauge. 





Crescent Gauge. JAS. A. TAYLOR & CO 


= Ht, CUARAE SO 


LIST OF SECOND-HAND 
MACHINERY, 


One American Tool Co. Brass Lathe, 14” 
swing 5’ bed, with chasing bar, chucks, 
slide rest and hobs. 

One Windsor Planer,"24''x24''x34' long. 

One Bement Planer, 30’ x30'' xs’. 

Two Shapers, 24 Stroke. 

One Bickford Upright Drill, 28” swing complete 

One Radial Drilling Machine, 4/ arm, made 
by Universal Radial Drill Co. 

One Harrington 4-spindle Gang Drill, univer- 
sal and automatic. 

One Brainard No. 45 Milling Machine, with 
vise and centers. 

One Peerless Pipe Machine to cut up to 3 
diameter. 

One new Gleason Lathe, 37" swing, 14 bed, 
on hand; special bargain. 


156 OLIVER STREET, 


BOSTON, MASS. 
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NO. 3 UNIVERSAL CUTTER & REAMER GRINDER. 


MADE BY BROWN & SHARPE MFC. CO., PROVIDENCE, R. I. 
SEND FOR SPECIAL PAMPHLET. 
TESTIMONIALS. 
Cooke Locomotive and Machine Co. 
BROWN & SHARPE MFG. CO., Providence, R. I. PATERSON, N. J., June 12, 1888. 
Gentlemen Replying to your favor of May 16th, we are very much pleased with the No. 3 Universal Cutter and 


Reamer Grinder purchased from your Company it does its work well and wives good satisfaction. 
Yours truly, JOHN 8S. COOKE, 


Poole & Hunt, Founders and Machinists. 
, Providence, R. 1, BALTIMORE, MD., May 14 , 1888. 
Gentlemen We have had me of your No. 3 Universal Cutter and Reamer Grinders in use in our establishment for 


nearly five years, and find it a very useful and efficient machine. We consider it a very important part of the outfit of a 
well-equipped machine shop. We are, Yours truly, POOLE & HUNT. 


The Mergenthaler Printing Co. 


Providence, R. I. 


President. 


BROWN & SHARPE MFG. CO 


BROWN & SHARPE MFG. CO., BALTIMORE, MD., May 18, 1888, 
We have had one of your No. 3 Universal Cutter and Reamer Grinders in use in our works since February, 
find it a very useful and valuable addition to the list of modern improved tools for mac — use. Its simplicity, 
wide range of adaptation and economy of time in use, commend it very strongly Ls progres sive men in our line of business. 
fours truly, 1K MERG ENTHALER PRINTING CO. 


Whitely, Fassier & Kelly, Proprietors Champion isceniunede Machine Works. 
BROWN & SHARPE MFG. CO 
fientlemen We have 


and we wish to say to 
sable too 


Gentlemen 
1887, and 


, Providence R. I 

used one of your No, 3 
you that it is a splendid tool. 
land could not well do without it, 


SPRINGFIELD, OHIO, U.S. A., June 1, 1888. 
Universal Cutter and Reamer Grinders in our factory for quite a while, 
Its work is entirely satisfactory to us, and we consider it an indispen- 
and we cheerfully recommend it to the publie. Yours truly, 
JAMES A. DICUS, Superintendent. 
The Warder, Bushne!i & Clessner Co. 
, Providence, R. I 
Replying to your favor of the 16th inst., 


BROWN & SHARPE MFG, CO 


SPRINGFIELD, OHIO, May 18, 1888. 
Gentlemen 


would say that the No. 3 Universal Cutter and Reamer Grinder 
we purchased from you nearly ‘four years ago is giving us the very be-t of satisfac ti n. We have a number of different 
tool grinding machines for Cutters, Mills, ete., but your No. 3 Cutter and Reamer © rinder isthe most conveniently arranged, 
and isappl able for grinding all kinds and styles of milling «© tters, We have not yet found a cutter that this » achine 
could not grind and make a perfect job of it. ours truly, THE WARDER, BUSHNELL & GLESSNER CO, 


WESTERN AGENT, S. A. SMITH, 23 So. CANAL, ST., CHICAGO, ILL. 





Boring . »Turning Mills, 


5,6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring ard key seating attachment. 


NILES TOOL WORKS 


Etramilton, Ohic. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 








CHICAGO. 
96 Lake Street. 








THE YALE & TOWNE MFG CO, 
= STAMFORD CONN 
“NEW YORK CHICAGO. PHILA.BOSTON 


IMPORTANT TO USERS OF VALVES. 


Owing to the popularity the JENKINS BROS. VALVES have attained, the market has been subjected 
to BASE IMITATIONS, 








One important defect in the imitations referred to is insufficient opening for inlet of steam or Fluid, 
Sy thereby checking the flow. Purchasers of Valves should be careful to know that they are of capacity 
suited to size of pipe fo which the Valves are to be attached. A.l Valves manufactured by 


Jenkins Bros. are Warranted Full Opening. 
71 Jona St, N.Y. 105 Milk St., Boston. 21 North Fifth St., Phila. 54 Dearborn St., Chicago. 


SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., 





JoNKiNS BROS , 





CINCINNATI, OHIO. 
é > 20 inch Upright Drills. 25 ine b Back Geared, 5 
a 3 : 
oh 82 and 40 inch Power Feed Drills. a 
ya es _ 
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WHAT our customers say about the 


Eherhardts Patent Drill Press. 


The only one built on correct principles. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best in the market Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 
but t have not seen it. 

I feel that lt did wisely in buying your too 

We consider it a model tool and fills the - bill 


Below we give the names of a few prominert 
users of these machines. Their appreciation can be 
estimated from the number of machines ip use. 

3 Machines. 
1 : 


Universal Milling Machine. 


Missouri Pacific Railway Co., St. Louis, Mo.. 
Eames Vacuum Brake Co., Watertown, N 

Carnegie, Phipps & Co., Pittsburgh, Pa... 2 
American Brake Co., St. Louis, Mo 3 
Worthington Pump Works, Brooklyn, N. ¥......2 
King Iron ridge Works, Cleveland, O : 9 
Filler & Stowell Mfg. Co., Milwaukee, Wis 2 


Hutchinson, Hollingsworth & Co., England 3 
Daft Electric Light Co., Marion, N. J.... 2 
Cc. H. Hunt & Co., New York City .. es 


Also, Standard Oil Company, Lima. O 

Morgan Engineering Co., Alliance, O 

Grand Trunk Railway of Canada, Montreal, Can. 
Brainard Milling Machine Co . Hyde Park, Mass. 
Boston Bridge Works, Boston, Mass. 


Write to 


GOULD & EBERHARDT, 


For Catalogue A. NEWARK, N. J. 


‘AepiO 0} ZULINJOVJNULUT Jo SPUTY []e 103 STOO, PRINedg oo 


* gC puv seurqovpy Zuri, ‘sieuelg ‘seqyey ‘s[oOy, gy 
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Gear and Rack Cutting, Milling 
and Index Drilling to Order, 


Nos. 139 to 143 CENTRE ST., NEW YORK, 





THE PRATT. & 







HARTFORD, 


RETRACTILE 


NovemBer 24, 1828 


WHITNEY oO. 


CONN. 
MANUFACTURE 


DROP HAMMERs. 


PUNCHING AND TRIMMING PRESSES, 


™—=POWER SHEARS .. 
waSeed) Die-Sinking Machines, Hand Bolt Heading, Power Soruy 


and Bolt Blank Heading Machines. 
JIB CRANE +s, 
Roll Grooving Machines for Flour Mill Use. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





CLEVELAND, 
OHIO. 


For IRON and BRASS WORK. 
Illustrated Catalogue on application. 





GEO. W. FIFIELD, 
AE vcine LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
-|Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Cutting.—I make ¢g to 
order, or cut teeth on g blanks sent to me. Ofall kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g-_ Small cast g. Ready made brass g ym ment of of a4 

an 


te. Terms reasonable. ae Pee oy cat. 
. GRANT, "66 Beverly St., Boston, Masa. 


KEY-SEATING MACHINES 


AND 


20 in, Drills a Specialty. 


Our 20 in. Drill is a heavy sub. 
stavtial tool, made for service, has 
steet shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improv: ments, are made by 
special machinery, and sold very low. 

Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key-Seat Ma- 
chines and 90in. Drills. Send for Photo 
= and Catalogue. 


SW. P. DAVIS, North Bloomfleld. N. Y 


prices. Bevel g with Note. 3 plated teeth. 
g $1. 


Facilities ag 











THE BILLINGS AND SPENCERCOM PANY, 


HARTFORD,CONN. 


MANUFACTURERS OF 
PURE COPPER GOMMUTATOR BARS 
FOR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS AND NUTS, 
3 oh a Od ee a = 1°) 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new snare of this company are locate? at 
Plainfield, N. J., forty minutes’ ride from New Y.rk 
city on the line of the Central Railroad of N. J., { 
consist of the following: 

A machine shup 500’ long by 100’ wide ; a four 
250’ long by 90’ wide ; also commodious buildi: vs 
for the storage of sand, coal, coke and pig ir); 
ample and convenient wash rooms for the men ; 
proof two story pattern storage ; blacksmith :! 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distri} 
tion of raw materials, and a railroad runn 
through the machine shop for shipping. The wh)! 
plant is supplied with the incandescent system of 
electric lighting. 

The machine sbop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which s 
every tool, and a number of jib cranes in the fou: 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for 
economical manufacture of heavy machinery 
railroad and general machine shop equipment, f: 
new patterns of the latest and best designs. 


SALESROOM and OFFICK, 111 & 113 Liberty St., N.Y. Cvy, 
NEW SHOPS, Plaingeld, N. J. 








J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vice-PrestDent 


J. B. Prerce, SECRETARY. 





NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. GRAY Co., 
477-481 SYCAMORE ST., CINCINNATI, °, 





See advertisement, page 13. 





STEEL CASTINGS, 


PRATT & LETCHWORTH 
PROPRIETORS 
Buffalo Steel Foundr), 
BUFFALO, N. Y- 








PUNCHING PRESSES, DIES. 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOOD 
STILES & PARKER PRESS CO. 


, Dnorierc-— ” DROP HAMMERS, 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 





PAWTUCKET.R.|I. 





Do u.m.cARPENTER a 
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